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INVESTIGATIONS    MADE   WITH   THE    KONIMETER  TO   ASCERTAIN  THE 

AMOUNT    OF    DUST    PRODUCED    IN     DRILLING  HOLES  BY  MEANS  OF 

DRY  JACK  HAMMER   MACHINES. 


By  H.    E.    Barrett    (Member;. 


In  this  paper  by  "  dry  jack  hammer  "  is 
meant  a  hammer  type  machine  with  air 
only  passing  through  the  hollow  steel  to 
the  bottom  of  the  hole  being  drilled,  the 
water  to  allay  dust  being  led  into  the  mouth 
of  the  hole  by  means  of  a  separate  hose 
pipe,  as  required  by  the  regulations. 

In  referring  to  results  as  satisfactory  or 
unsatisfactory  I  have  adopted  the  standard 
suggested  by  the  Miners'  Phthisis  Preven- 
tion Committee;  namely,  that  dust  in  ex- 
cess of  300  particles  per  cc.  should  be  con- 
sidered unsatisfactory. 

Doubt  as  to  whether  the  dry  jack 
hammers  produced  an  injurious  amount  of 
dust  first  arose  in  connection  with  sinking 
shafts.  In  order  to  ascertain  the  actual 
conditions  at  the  bottom  of  shafts  being 
sunk  along  the  Reef  by  means  of  such 
machines,  Mr.  Atkin,  of  the  Mines  Depart- 
ment, took  a  series  of  samples  in  nine 
shafts.  The  average  result  was  1,082  par- 
ticles per  cc,  the  lowest  being  450  particles 
per  cc.  and  the  highest  1,800.  The  samples 
were  taken  about  level  with  the  drillers' 
mouths.  Even  in  cases  where  the  holes 
were  being  drilled  under  water  unsatisfac- 
tory results  were  obtained.  It  was  then 
deemec1  advisable  that  Inspectors  of  Mines 
should  take  a  series  of  samples  in  stopes  on 


different  mines  under  ordinary  working  con- 
ditions, and  I  was  deputed  to  do  that  work 
in  the  Johannesburg  and  Germiston  Dis- 
tricts. 

I  visited  seven  mines  with  the  following 
results,  each  sample  determination  being 
the  average  of  counts  of  three  spots. 

(a)  Machines  using  solid  starters  and 
entirely  hollow  star  bits,  i.e.,  drills 
with  central  hole  extending  to  the  cut- 
ting edges. 

Samples  taken  2  ft.  from  holes  on 
leeward  side — average  for  65  samples  = 
724  particles  per  cc. 

Samples  taken  at  drillers'  mouths — 
Average  for  74  samples=667  particles 
per  cc. 

(b)  Machines  using  solid  starters  and  chisel 
bits  with  air  outlet  placed  from  1  in. 
to  3  in.  above  cutting  edge  and  at  right 
angles  to  drill. 

Samples  taken  2  ft.  from  holes  on 
leeward  side — average  for  11  samples= 
544  particles  per  cc. 

Samples  taken  at  drillers'  mouths — 
average  for  15  samples=428  particles 
per  cc. 

if)  Machines  using  solid  starters  and  chisel 
bits  with  air  outlet  placed  from  1  in. 
to  3  in.  above  cutting  edge  and  point- 
ing towards  cutting  edge. 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         July.   1920. 


Samples  taken  2  it.  from  holes  on 
leeward  Bid< — average  for  '11  samples= 
391  particles  per  cc. 

Samples  taken  at  drillers'  mouths — 
amples  275  particles 
per 

The  al  ■  plea  were   taken  at   holes 

ag    in    depth    from    being    collared    to 
48  in.,   arid   at   the   time  re   made 

of  the  conditions  prevailing  in  the  stopes 
and  under  which  the  holes  were  drilled. 
The  dust  was  invariably  found  to  be  exceed- 
ingly fine,  thi  _  rarely  it  ever  above 
«,t  particles  above  5  microns  in  size. 

The   varial  ions  in   ventilal  i<  n,  numbi 
machines  at   work,  eddying  of  air  currents 
due   to  the  exhausl    from   the  machines   and 
other     conditions      made      it      impossibl 

deduce   an}    general   conclusions   as   to  the 

conditions   under  which   more  or  less   dusl 

I   i  med  1>>    the  mach  i  •■  j •  t   th  it 

peared   probable  that  chisel  bits  made 

dusl   than  star  bits,  and   thai    less  was 

made   with   an  itlet   directed   towards 

the   cutting   edge    than    with    one    at    right 

length. 

To   throw   more   light   on   this   matter   i 

I  and  *2  were  carried  out  under  similar 
conditions  in  a  stope.  Two  down  holes  were 
drilled  with  the  same  machine  and  ■ 
appliances,  one  with  (a)  bits  and  the  other 
(c)  bits.  Three  -ample-,  each  of  three  spots, 
a   2    ft.    from    t  he   collars   <  f   the 

holrs    being   drilled   on    the    leeward    sice 

intervale  of        i      I  in.  drilled. 

The  average  results  obtained  were:  — 
with  (a)  bits  602  particles  per  <•«•. 

with    (c)    bit8    509    |>ai  '  '•    rr. 

It    u  ill   be  seen   that    the  diffi  i   i         -   nol 

'.   and   that    both   results   are   unsatisfac- 

To    investigate    further   the    influence    • 
differently     shaped     bits     with     differently 

placed  air  outlets  on  the  dust  produced, 
and  at  the  same  time,  it  p<  3sible,  to  obtain 
graphs  showing  how  the  dust  varied  with 
the  depth  of  hole  drilled,  I  6,  7  and  8 

carried    .,ut    in    a    winze    in    which    the 
air   current    was    upward. 

The    same    machine,    n  I 
appliances  were  used  to  drill  <  ne  down  hole 
ll  in.  deep  with  each  ol  the  following  kinds 

of  bits  :  — 

(ai    Solid   Btarti  r  and   entirely   hollow 
bit;*. 


I     '    rter   and    chisel    bits    with    air 

outlet    U    in.    above    cutting   edge   and 

pointing  towards  cutting  edge. 

(dj     Solid   starter  and   hollow   star  bits   with 

itlei   1  J  m.  above  cutting  edge  and 

pointing  towards  cutting  edf 

In   order  to  obtain   I 
the       atmosphere       passing       the       machine, 

samples  were  taken  before  drilling  in 
hole. 

Obviously,    if    it    is    wished    to    ki. 

much  dust  is  produced  by  a  machine  work- 
ing  in    an    air   current,    it    is    necessary    to 
rtain  not  only  the  number  of  particles 

ist  per  cubic  centimeter  of  air  in  the 
actual  sample  taken,  but  also  the  nun 
of  cubic  centimeters  of  air  which  were  pol- 
luted to  that  extent  by  the  machine.  In 
<  tiier  words,  it  is  necessary  to  take  into 
account  the  quantity  of  air  passing  the 
machine. 

With  the  idea  of  c  rrecting  the  results 
variation    in    the    air   current,    anemometer 

Qga     W(  re    taken    simultaneously     with 
the  dust  samples,  in  an  opening  in  a  wooden 
doorway    fixed    near    the    top    of    the 
and   25    ft.    above   the   holes   being   drilled. 

The   dust    --ample-;    were    taken    18    " 

the  machines  so  as  to  avoid  interference 
from  the  exhaust  and  compressed  air  leak- 
and  on  tiie  completion  of  each  1  in. 
drilled.  Unfortunately  it  was  found  that 
the  variati.  ns  in  velocity  <  f  the  air  current 
and     in    tie      amount    of    dust     in    the 

sphere  bef<  re  it  reach <  d  the  mach  i 
so  frequenl    and  greal   thai    il    was  imprac- 
ticable   t<     Becure    accurately    comparable 

;!ts. 

Th-  results  act  ually  obtained  f  r 

each  boh-  w-r--  as  follows :  — 

a)    Air    passing    machine     2,964    cul 

per  min. 

Average  dusl  in  air  passing  machine — 

200  particles  per 
\\  rage    dust     in     air     18     ft.     above 

machine     1-7  particles  per  i 

!  p    :      ling    machine     8,570    cub.    ft. 

per  min. 

Average  dust  in  air  passing  machine — 

156  particles  per 
Average    dust     in     air    18    ft.     above 

machine-   -'5-VJ  part iclea  jut  cc 

id)     Air    passing     machine  — 3,200    cub.     ft. 
per  min. 
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Average  dust  in  air  passing  machine — 
170  particles  per  cc. 

Average     dust     in     air     18     ft.     above 
machine — 270  particles  per  cc. 

With  the  same  objects  in  view,  but  in 
order  to  maintain  constant  conditions,  tests 
Nos.  10,  11  and  14  were  carried  out  as 
follows :  — 

Two  wooden  ventilating  doors  made  as 
air-tight  as  possible,  but  which  still  allowed 
a  very  slight  drift  of  air,  were  fixed  across 
a  cross-cut  in  close  proximity  to  a  down- 
cast shaft,  so  as  to  form  a  chamber  53^  ft. 
long  x  9  ft.  wide  x  7i  ft.  high  with  capa- 
city of  3,611  cub.  ft. 

In  order  to  avoid  the  samples  being  con- 
taminated by  carbon  particles  from  carbide 
lamps  (which  sometimes  is  the  case  in  con- 
fined spaces,  making  accurate  counts  diffi- 
cult) the  chamber  was  lit  by  electricity. 

The  holes  were  drilled  by  an  Ingersoll 
dry  jack  hammer  machine,  which  was 
rigged  up  at  approximately  the  centre  of 
the  chamber.  Before  drilling  commenced 
the  chamber  was  well  wetted  down,  both 
doors  were  closed  and  three  samples  were 
taken  of  the  atmosphere  in  the  chamber  at 
intervals  of  13  ft.  along  its  length,  so<  as  to 
obtain  the  initial  dust  contents.  Drilling 
was  then  commenced  with  a  starter,  the  air 
pressure  at  the  machine,  time  taken  to  drill 
and  depth  drilled  being  carefully  noted.  As 
soon  as  drilling  ceased,  six  samples  were 
taken  at  the  same  intervals  of  13  ft.,  the 
first  three  while  travelling  from  the  intake 
side  of  the  chamber  and  the  other  three 
returning,  after  which  both  doors  were 
opened  and  the  dust  laden  atmosphere 
blown  out  by  the  natural  .ventilating  cur- 
rent. This  process  was  repeated  for  each- 
bit  used.  Water  was  continuously  applied 
to  the  mouths  of  the  holes  drilled,  in  a 
gentle  stream  by  means  of  a  h  in.  hose  pipe 
running  full  bore,  one  of  the  two  natives 
with  the  machine  applying  it  under  my 
supervision. 

The  results  obtained  are  attached  in 
tabular  form,  and  the  corresponding  graphs 
appear  on  the  chart.  An  attempt  to  make 
similar  tests  with  chisel  bite  failed,  as  they 
broke  up  on  account  of  the  hardness  of  the 
rock. 

Tests  10,  11  and  14  confirm  the  high 
results  obtained  from  samples  taken  in 
stopes   under  ordinary    working   conditions, 


and  also  show  that  after  a  comparatively 
shallow  depth  has  been  reached,  the  dust 
produced  increases  very  rapidly.  During 
use  of  the  fourth  jumper  in  each  test,  the 
air  in  the  chamber  became  visibly  hazy 
especially  on  the  leeward  side  of  the 
machine,  and  in  test  No.  10  in  particular  a 
cloud  of  dust  was  noticed  to  issue  continu- 
ously from  the  hole  in  spite  of  water  being 
carefully   applied. 

It  appears  from  the  tests  that  while 
differently  shaped  bits  having  differently 
placed  air  outlets  influence  the  dust  pro- 
duced to  a  certain  extent,  the  difference  is 
not  sufficient  to  make  the  drill  with  any 
bit  satisfactory  from  a  health  point  of  view. 

Though  in  the  absence  of  sufficient  infor- 
mation with  regard  to  the  wet  jack  hammer, 
in  which  water  as  well  as  air  is  passed 
through  the  hollow  steel,  I  have  limited  my 
paper  to  the  results  given  by  the  dry 
machine,  it  may  be  of  some  interest  if  I 
give  for  comparison  those  results  for  the 
wet  machine  which  I  have  available.  I 
must  however  point  out  that  they  are  .per- 
haps unduly  favourable  to  the  wet  machine 
under  average  conditions,  as  they  were 
made  with  machines  working  under  high 
water  pressure,  and  with  single  cocks 
governing  both  air  and  water  supplies.  The 
machines  were  equipped  with  short  internal 
water  tubes. 

Samples  taken  in  stopes  under  ordinary 
working  conditions  with  entirely  hollow 
star   bits,    including   the    starter,    gave    the 

following  results:  — 

2  ft.  from  hole  on  leeward  side — average  of 
six  samples=152  particles  per  cc. 

At  drillers'  mouths — average  of  18  samples 
=107  particles  per  cc. 

Tests  12  and  13,  of  which  the  results  are 
attached,  and  of  which  the  graphs  are  in- 
cluded in  the  chart,  were  carried  out  in  the 
chamber  under  similar  conditions  to<  tests 
10,  11  and  14.  Actually  the  same  machine 
was  used  with  fittings  converting  it  to  a 
waterfed  machine.  The  water  supply,  from 
a  surface  dam,  was  clear,  and  while  drilling 
a  medium  fog  was  produced  in  the  chamber, 
and  a  coarse  spray  of  water  issued  from 
the  machine  chuck. 

Tests  6  to  14  were  made  in  the  Ferreira 
Deep  Gold  Mine,  and  I  have  to  acknow- 
ledge the  facilities  and  assistance  given  by 
the  management  and  officials  of  that  mine. 
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TKST   No.    in. 


Machine   used:    [ngersoll    Dry  Jact  Hammer.     I;  \ 
Starter:     Solid   Star  bit. 
Dip  of  bole:    24°. 

Other  drills:     Entirely   hollow    Star  bits. 
drilled    into:     Hard   quartzite. 


Drill 

used 


Depl  li 

.l.illo.1 

in  inches 


pressure 
lbs.  i»-r 
»i  inch. 


drilling 


Air  simple* 

pari  i ol c  -  per 

e.c. 


Dnsl  samples 

particles  per  c.o. 

u       micron. 


A  rerafi 


C.irr. 

nctt  dual 
produced 


Solid 
Starter 


50 


- 


10 


7.1 


60     1     "hi 
50     •_'     5u 


BO 

in  none     5u 


50 
50 

s     5u 

(ill 


90  S4-5u 

100  16     5u 

120  8  +  5o 

128  2  +  5U 

120  i     5u 

100  4  •  .hi 


65 


240 

8  •  .in 

300 

s     5u 

380 

1     ."in 

|nn 

260 

240 

l     .'.u 

243 


Thinl 


Hi 


tin 


560 

l     .■■ii 

51  ii  i 

950 

1,000 

560 

600 

7n     1     5u            CI 

6 1      i 

■Mi     2      hi 

in                   68 

3                                                           950     8  +  5u 

1,100     8     .'.ii 

1,260  16 

1,100  24     .'.ii 

Tim     8  •  5u 

800     l     .".ii 

914 

1  I 

521                165 
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TEST  No.   11. 

Machine  used  :     Same  as  in  Test  10.     Rigged. 

Starter:     Solid  Star  bit. 

Air  outlet  If  in.  above  cutting  edges  and  looking  towards  cutting  edge*. 

Other  drills  :     Star  bits — hole  at  side. 

Dip  of  hole:     23°. 

Rock  drilled  into  :     Hard   quartzite. 


Drill 

used. 

Depth 

drilled 

in  inches. 

Air 
pressure 
lbs.  per 
sq,  inch. 

1 

Time 
drilling 
in 
!     minutes. 

Air  Samples 

particles  per 

c.c. 

Average 

Dust  samples 

particles  per  c.c. 

u  =  micron. 

Average. 

Corrected 

dust  average 

nett  dust 

produced 

parts,  per  c.c. 

80 
70 
80 

1      77 

Solid 
Starter 

6 

63 

110     8  +  5u 
120     4  +  5u 
100     4  +  5u 
140     8  +  5u 
130     4  +  5u 
140     4  +  5u 

123 

46 

60    2  +  5u 
70    2  +  5u 
50 

60 

Second 

10 

73 

4| 

108    2  +  5u 
140    2  +  5u 
180     2  +  5u 
240     8  +  5u 
200     4  +  5u 
180    2  +  5u 

174 

114 

50    2  +  5u 
60    4  +  5u 

55 

Third 

10 

60 

5* 

80     2  +  5u 
100    2-5u 
120    2  +  5u 
170    4+5u 
150     4  +  5u 
100     4  +  5u 

120 

65 

60    4  +  5u 

60    2  +  5u 
80    4  +  5u 

67 

Fourth 

10 

65 

3 

800     8  +  5u 
900    8  +  5u 
1200  16  +  5u 
HiOO    8  +  5u 
700    8  +  5u 
90(1   16  +  5n 

917 

850 

36 

16£ 

l 

65 

333 

269 
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I  ESI    No.   14. 


Machine   used:    Lngersoll   Drj    Jack  Hammer. 

Starter:    Solid  Star  bit. 

Other  drills:    Star  bits  with  air  outlet    \'i  in. 

towards  cutting  <<l<.'es. 
Dip  of  hole: 
!;■    1;  drilled  into      Hard   quartzite 


above  cutting  ad  looking 


Drill 

mid. 


Depi  li 

■  lull.,. I 

iii  inche* 


Aii 

pressure 
ibi  per 

-i  in  ii 


drilling 


minute.. 


Aii  Munplei 
partii  li 
c.c. 


v 


implei 
P  n'  Iclc 
ii       micron. 


Com  ••ii 
dust  i 
Average.  net!  dtttt 

pro  loeod. 

put-   PW  C  0 


66     4     5u 

70     4     .".a 
BO     t     6a 


Starter 


inn 

2    5a 

160 

• 

._.._,,  | 

i     5a 

160 

I     5a 

128 

ISO 

A     .">n 

1 53 


Si 


50    2    5a 
B0     H  5a 

50    2    .".ii 

60 

8i  ■  ■  >nd 

In 

68 

3$ 

180    2    ."ni 

220     1     .".ii 
820     1    5ii 

320    4    Tin 
100     »     "mi 

Jin     i     .".ii 

2  3 

54     2    .".ii 
B0    2    5a 

60    2    .".'i 

66 

Third 


in 


68 


»' 


B0     i    5a 

60     i  •  5a 

6<i     4     ."hi 


67 


Finn  l  li 


In 


:<i  H  i 

2    .".ii 

360 

2    5a 

urn 

2    .".a 

M0 

2    5a 

360 

2    ."hi 

•J    :.u 

2    5a 

BOO 

1,060 

i     5a 

1,100 

9    6a 

1,000 

2       "mi 

- 

2    .".a 

36 


16 


66 
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TEST   No.    12. 

Machine   used:    Converted  Ingersoll  Axial  Water-feed  Jack  Hammer.     Rigged. 
Starter:     Entirely  hollow  Star  hits. 
Other  drills  :     Entirely  hollow   Star  bits. 
Dip  of  hole  :    27°. 
Natives  per  machine  :     One. 
Rock  drilled   into  :     Hard   quartzite. 
Length  of  water  tube   in  machine=12|  in. 
Internal  diameter  of  water  tube  where  water  enters=|  in. 
Internal  diameter  of  water  tube  where  water  exits=l/16  in. 
When  drill  in  position  in  the  chuck,   end  of  tube  was  2h  in.  from  shank  end 
of  drill. 


Drill 
used. 

Deptli 
drilled 

in 
inches. 

Air 

pressure 
lbs.  per 
sq   inch 

Water              „,.                  A .             . 
Dress    lbs            Tlrae            Alr  samples 
rer  so        1    flrillinK  in   ,    particles  per 
inch."          minute*              e.c. 

Average 

Dust  samples 
particles  per 

c.c. 
u  =  micron. 

Average. 

Corrected 

dust  average 
nett  dii3t 
produced 

particles  per 
c.c. 

40    2  +  5u         53 
70    2  +  Su 
50    2  +  5u   I 

Starter 

6 

68 

96 

3 

160    4  +  5n 
160     8  +  5ii 
spoiled 
220     2  +  fill 
140     4  +  5u 
200     4  +  5ii 

176 

123 

36    2  +  5u 
64    4  +  5u 
60    2  +  5u 

53 

Second 

10 

68 

96                   4 

300    2  +  5n 
270    2+5n 

240     4  +  5M 
spoiled 
240    4  +  5u    ! 

262 

209 

30    2  +  5u 
50    4  +  5n 
40     2  +  5u 

40 

Third 


10 


68 


96 


160  4+5u 

200  2  +  5u 

140  2+5u 

320  2  +  5u 

320  2  +  5u 


240 


200 


300    2  +  5u 

32    2  +  5u 

80    2  +  5u 

120    4  +  5u 

77 

Fourtli 

10 

68 

96 

2J 

88    2  +  5u 
60  none  +  5u 
120    2  +  5u 
120 
160 

110 

33 

36 

124 

56 

197 

1 

141 
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i  EST  No.    13 


Machine    used  :    Same    as    in    I  s\    No.   12. 

Starter:     Entirely  hollow  Star  bits. 

Other  drills:     Entirely   hollow   Star  bits. 

Dip  ol  hole:    26°. 

Nat  ivee  per  machine  :     One. 

Rock  drilled   into  :     Sard  quartzite. 


Iirill 
used. 

Depth                    Air                   U'iiIi-i 

d/ified           pressure        press  lbs 

in                  ll.v  per             per  gq, 
Incl  •              -<i  inch.            Inch 

Time 
drilling 

in 

iiiiimt.-s 

Air  saioplt  a 
particles  per      1 

Duel  i implei 
particles  per 

c  >■. 
U   =   miCTOD. 

•    ted 
•  l>i>t  :i\eragc 
rult  'lu-t 
produced 

]>ani 

pet  ce. 

6 »   2    .'hi       4 1 
30    •_'    5a 

42     2      -hi 

Siai ter 

6 

68                47 

li 

100    4     5a 
160    2     5n 

■2-2«    2     on 
130    4     6a 
100    2    .'.n 

14it      1      ' 

142 

•is 

40    2+6n        48 

:.»    4    .-.u 
50     2  +  5u 

Second           lo 

I 

68 

17 

4 

220    2+ 5a 

200    -J-t-511 
22"    2  •  5a 

•jihi    o  •  .-,u 
2(Xi    2    :.u 

Ism       2       .".11 

208 

155 

60    2    .r>u         68 

50    -J    5a 
60    2    5n 

Third             10              1  -               i: 

slid.-  spoiled 

240    4  •  :.ii           ISO              127 
140    2    Sa 
160    2    .mi 

30    2    Sn        :<2 
36    2    5u 
30    2  + 5a 

Fourth           10 

13 

•j 

B0    2    :.ii 
120    2    5a 

120    2    ."-li 
MI0     2     .hi 

2    5a 

60    2    .-.u 

87 

36 

H 

155 

111 
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B.  L.  Gm  diner.  —An  Unusual  Process  in  the  Treatment  of  Qold  Ore. 
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AN   UNUSUAL   PROCESS   IN   THE 
TREATMENT  OF  GOLD  ORE." 

By  B.   L.   Gardiner,   B.Sc.   (Associate). 


(Printed  in   -Journal,  January,   1920). 


REPLY   TO    DISCUSSION. 

Mr.  B.  L.  Gardiner  (Associate):  In  reply- 
ing to  the  discussion  on  the  above  paper  the 
author  wishes  to  express  his  gratification  at 
the  way  in  which  it  has  been  received. 

Mr.  C.  J.  (hay  raises  the  point  as  to 
whether  it  is  common  for  assays  of  banded 
ironstone  gold  ores  to  be  much  higher  than 
panning  results.  That  peculiarity  is  a 
feature  of  most  of  the  banded  ironstones 
that  have  come  under  the  author's  notice 
in  Rhodesia;  at  any  rate,  in  so  far  as  the 
oxide  zone  is  concerned,  although  the 
ratio  is  not  always  as  hope  as 
seven  is  to  one.  On  the  other  hand, 
certain  banded  ironstone  lodes  have,  in  the 
sulphide  zone,  had  their  contents  singularly 
free,  the  Giant  Mine  beinsr  a  case  in  point 
where  a  recovery  of  over  80G/,  was  made  by 
all-sliming  and  concentration  on  blanket 
strakes. 


In  direct  answer  to  Mr.  Gray's  query,  the 
author  would  say  it  is  always  advisable  to 
have  at  least  one  or  two  assays  made  of 
banded  ironstone  gold  ores,  and  never  to 
turn  down  such  a  proposition  on  panning 
results  only. 

While  thanking  Mr.  A.  F.  Crosse,  I  feel 
that  his  remarks  call  for  no  reply  in  par- 
ticular. 

Mr.  F.  Wartenweiler  remarks  on  the  high 
strength  of  cyanide  solution  "  0-17%,"  used 
in  connection  with  the  leaching  of  the  baked 
ore.  The  chief  reason  why  this  and  not  a 
lower  strength  is  used  is  due  to  tin- 
tact  that  if  a  lower  strength  is  pumped  on 
to  the  vats  the  effluent  solutions  fall  below 
0*07  ,  and  when  this  takes  place  trouble 
is  experienced  in  getting  uniformly  good 
precipitation. 

It  might  be  feasible  to  use  lower  strength 
solutions  by  always  working  up  the  strength 
at  the  heads  of  the  precipitation  boxes,  but 
in  view  of  the  fact  that  the  time  of  treat- 
ment is  limited  by  the  capacity  of  the 
cyanide  plant,  it  was  deemed  inadvisable  to 
do  anything  in  this  way,  on  the  general  lines 
that  a  stronger  solution  was  more  likely  to 
give  a  more  rapid  extraction  cf  the  gold  than 
a  weaker  one. 
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Mr.  J.  Bayward  Johnson's  contribution  is 
particularly  interesting  when  compared  with 
anemara  treatment,  as  the  ore  of  the 
Machavie  <i.M.  is  apparently  of  a  distinctly 
different  type.  The  writer  regrets  that  in 
the  fu-c  of  t he  Connemara  he  had  not  the 
facilities  for  making  complete  analyses,  but, 
indirectly,  it  may  be  assumed  that  no  fer- 
iron  ia  present,  or  at  any  rate  no  iron 
in  a  ferrous  state  likelj  U  cause  harm.  In 
practically  all  here  such  iron  is  pr< 

senl    in    an   ore    the    solutions    Bhow    ferri 
cyanide,  bul   in  the  case  -  f  the  Connemara 
solution  they  are  absolutely  free  from  thai 
compound. 

A-  stated  in  the  paper,  the  solutions  are 
singularly  pure  and  free  from  the  more  com- 
mon   compounds    which    are    found    in    the 
average  working  cyanide  solution.     Qualita 
tive    tests    give    no    indications    of    fei 
comp<  unds  or  sulphates,  and  the  fact  that 
repeated  re-treatment  of  residues,  even  af!  r 
drying    gives    no    furl  her    exti  act  ion 
rather   to   preclude    the    idea    that    the   low 
proportii  n  of  cold  recovered  without  baking 
is  m  any  way  due  to  the  presence  ot  reducing 
en    absorbing    compounds   either   in 
the  ore  or  tin-  solution. 

Dealing  with  the  treatment  results  at  the 

Machavie  Gold  Mine,  the  behaviour  of  tbw 

■.nil    regard    to    cyanide    treatment    is 

rather     characteristic     of  containing 

pyrrhotite.     That  mineral  Beems  to  de 

with  cyanide  most  rapidly,  giving  ferro- 
cyanidi  .  M.I'.c.X.  and  thiocyanates, 
MCNS  The  author  also  has  had  experience 
res  of  this  nature  giving  satisfactory 
extraction  results  in  the  laboratory,  when 
using  freshly  made  up  solutions,  and  then 
when  the  ore  comes  to  be  treated  on  the 
working  scale  it  has  been  f<  und  that  the 
extraction  begins  to  f:»ll  off  with  the  repeate  1 
i  f  bi  >luti<  n  Pos  iblv  this  may  be 
aoci  lunted  for  in  the  f<  11  ay  : 

When  fresh  Bolutions  are  used  the  fern  us 
iron  ehtaway  into  combination  with 

cyanide,  forming  the  harmless  alkaline  ferro- 
cyanides  and  thiocyanates,  and  when  these 
solutions  bee  \y  charged   as 

tmi.  ii   with   ferro  <-\ anides,   then   it 

i-  pi  -  »ble  that  anj  f<  it  u  in  □  present  in 
the  ore  will  combine  directly  with  the  alka- 
line ferri  cyanide,  givin?  the  complex  com 
pound  ferrous  ferr<  cvarnde  !■  PeC.N.),  a 
white  precipitate  which  rapidh  absorbs 
oxygen  with  the  formation  of  blue 
pounds ; 

3Fe.  Fei    \,      80     8H  I  I 

r.    on      Fi    i   i   \. 


The  author  has  on  i  observed  a 

whitish  colour  in  certain  sand 
which  changes  to  blue  on  exposure  to  the 
atmosphere,  and  there  has  always  been 
extraction  difficulty  at  the  Bame  time.  In 
some  instances  i:  is  pi  Bsible  to  deal  with 
pyrrhotite  ore  by  crushing  in  alkaline  solu- 
tion with  aeration.  Apparently  in  the  pres- 
ence of  marked  alkalinity  the  pyrrh  I 
ia  not  decomposed  so  rapidly  by  cyani 

The  remarkable  action  <,i  partial  roasting 
on  the  Machavie  ore  is  difficult  to  explain. 
-'nee  apparently  there  is  no  question  of 
burning  off  the  sulphur  contents  as  in 
usual  roasting  practice,  and  it  would  be  most 
interesting  to  have  some  hypothesi 
forth  to  explain  the  change  in  the  ore. 
De-hydration  does  not  seem  to  be  a  likely 
explanation  in  connection  with  the  sulphide 
ore  unless  there  is  definite  evidence  of 
hydrates  being  present,  which  is  an  unlikely 
contingency.  Possibly  the  heat  alters  the 
nature  of  the  gold  by  causing  Borne  i  ther 
coating  substance  to  be  removed  or  disin- 
tegrated. 

Mr.  .1  A  Woodburn's  comments  give  rise 
to  a  train  of  thought,  and  in  view  of  the  fact 
that  the  Connemara  ^old  is  so  exceedingly 
fine,  it  has  occurred  to  the  anther  that  there 
may  be  a  pi  ssihihty  of  some  of  the  products 
of  decomposition  of  the  original  sulphide  lode 
heinc  them -elves  solvent  of  "old.  For 
instance,  chloride  <  f  iron  is  said  to  have  this 
power  If  some  of  the  other  compounds, 
such  as  sulphates,  also  can  net  in  this  way, 
such  action  would  form  a  good  explai 
f<  i  i  lie  em  ichment  ol  the  ( 'onnemara 
lodes,  which  very  distinctly  give  the 
beet  values  righl  on  the  contact 
with  the  sulphide  inc.  decreasing 
as  the  Burface  is  approached,  the  actual 
outcrop  for  the  most  part  beinq  relatively 
barren.  Solution  ot  gold,  with  precipita 
t ion  at  the  low.r  porti<  n  i  l  the  lode,  would 
also  explain  the  very  fine  state  of  division 
in  which  it  occur-  Perhaps  our  chemisti 
or  geologists  could  throw  n  little  light  on 
thai 

With  regard  to  the  increased  consumpti  □ 
of  lime  alter  baking,  the  explanati  n 
ma\  be  that  the  baking  has  considerably 
increased  the  pi  n  sity  of  the  ore,  and  that 
the  solutions  therefore  come  in  contact  with 
a    larger   quantity     of    alkali    destroyer,    be 

it   ferric  sulphate  or  anv  other    ^distance. 

The  reasons  for  the  differences  in  extrac- 
tion obtained  on  ore  from  different  parts  of 

the  mine  are  mainly  deductive.     The  opinion 
Ivanced    that    it    i<   due    b     m  re    inti- 
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mate  association  of  the  gold  with 
limonite  in  some  instances  than  in  others. 
Sometimes  the  amount  of  visible  gold  is  a 
lower  proportion  than  7:1,  which  is  given  as 
a  round  average  ratio.  All  the  gold  liber- 
ated by  crushing  appears  to  amalgamate 
readily  enough,  as  the  tailing  leaving  the 
plate  shows  nothing  in  the  pan,  and  the 
difficulty  in  extraction  appears  to  lie  with 
what  might  be  termed  "  invisible  ""  gold. 
More  recently  a  portion  of  the  mine  has 
been  developed,  where  ore  assaying  over  20 
dwt.  per  ton  has  shown  a  meagre  tail  of  free 
gold  equivalent  to  \  dwt.  only  in  the  pan, 
and  this  ore  appears  to  be  giving  more 
trouble  than  usual  in  its  treatment. 


THE    IDENTIFICATION    OF 

QUAKTZ  PARTICLES  IN  KONIMETER 

SAMPLES. 


By  Dr.  A.   W.   Rogers,   F.R.S.    (Member 


(Printed  in  Journal,  April,  1920.) 


DISCUSSION. 

Dr.  J.  Moir  (Past-President)  (contri- 
buted): Since  I  made  my  first  contribution* 
to  this  discussion  I  have  made  some  further 
experiments,  the  results  of  which  are  of 
some  importance,  and  should  be  recorded. 
On  tiwing  orthotoluidine  of  index  1*57  on 
dry  quartz  and  mica  dust  I  found  that  it 
worked  well,  but  on  trying  it  on  konimeter 
samples  it  was  a  failure,  because  it  did  not 
dissolve  vaseline  sufficiently.  Dimethylani- 
line,  which  I  had  also  suggested  as  a  single 
liquid  capable  of  doing  the  work,  was  found 
to  dissolve  vaseline  well  enough,  but  I  was 
surprised  to  find  that  when  tried  on  koni- 
meter samples  it  rendered  the  quartz  dust 
almost  totally  invisible.  I  found  the 
explanation  to  be  that  the  vaseline  lowers 
the  refractive  index  much  more  than  had 
been  expected,  so  that  the  solution  of  vase- 
line in  dimethylaniline  had  exactly  the  same 
index  as   the   average   of  quartz. 

I  then  examined  the  bromoform  and 
brombenzene  actually  in  vise  by  Mr.  Atkin, 
since  an  equal-volume  mixture  of  these  was 
giving  good  results.  This  mixture  had  an 
index  of  1-587  (instead  of  1*570  as  suggested 


by  Dr.  Rogers'  table  on  page  178);  the 
bromoform  had  an  index  of  1*598,  and  smelt 
decidedly  of  carbonylbromide,  COBr2  (c/. 
phosgene),  due  to  decomposition  by  light. 
A  newly-imported  sample  of  bromoform  had 
the  index  1*600,  had  only  a  sweet  smell,  and 
did  not  react  with  bromobenzene  to  give 
crystals  (c/.  Mr.  Atkin's  remarks),  the 
crystals  being  therefore  due  to  the  carbonyl- 
bromide. I  should  therefore  like  to  know 
where  Dr.  Rogers  got  the  figure  1*58  for 
bromoform  given  at  the  beginning  of  page 
178. 

The  inference  for  the  moment,  then,  was 
that  Dr.  Rogers  had  got  caught  in  a  fallacy 
in  counting  as  quartz  everything  below  1'59 
instead  of  1'57,  but  further  experiment 
showed  that  there  is  really  no  fallacy,  but 
that  the  vaseline  lowered  the  index  back 
from  1*59  to  near  1'57  in  practice.  The  only 
error  in  the  paper  therefore  is  in  leaving  it 
to  be  inferred  that  the  liquid  to  be  used 
should  have  the  index  1*57,  whereas  it 
should  be  159. 

I  have  examined  a  number  of  liquids  to 
find  if  there  is  any  common  one  with  index 
1-59  at  20°  (white  light),  but  have  been 
unsuccessful  in  finding  one  which  also  dis- 
solves vaseline.  For  the  present  I  recom- 
mend a  mixture  of  five  parts  of  bromoben- 
zene with  1  part  of  alphabromonaphthalene, 
which  is  permanent,  gives  no  crystals  on 
keeping,  is  practically  non-volatile,  and  dis- 
solves vaseline  quite  easily.  Four  parts  of 
this  mixture,  plus  one  part  of  vaseline  of 
index  1*492,  would  have  the  index  1-570, 
the  required  one,  and  the  other  experiments 
suggest  that  the  vaseline  does  form  about 
20°/  of  the  mixture  under  the  cover-glass. 


THE    GOLD    PREMIUM. 


Bv    S.    Evans    (Ass<  oiate). 


(Printed   in    Journal,    May,    1920). 


Mr. 


DISCUSSION. 

E.  M.  Weston  (Member  of  Council): 


The  author's  paper  is  one  of  the  most  lucid 
and  concise  discussions  on  the  money  ques- 
tion that  I  have  ever  had  the  pleasure  to 
read.  As  one  who  first  brought  this  matter 
up  for  discussion  before  a  scientific  society 
in  Johannesburg  in  a  paper  entitled  "Gold 


*In  this  for  refractory  read   refractive. 
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Production     in     Relation    to     Humanity,"1 

April,     1913,    this    subject    is   of   particular 

intei     •         me.     In  that  paper  and  in  my 

reply  to  discussion  I   brought  forward  facts 

□  ;ii  1913  there  was  a  real 

of  gold   in   the   world  rather  than, 

as  Prof,    Lehfeldl    and   others   have   main- 

I,    n    surplus    winch    tended     to     raise 

We   are  apt   to  forget   to-day   that 

the  rising  cost   movement  began  before  the 

war.      The    true    reasons    for   that    tendency 

1  tried  to  set  out  in  detail,  and   I  think  any 

impartial    investigator  will   refuse  to  believe 

with   I'o  t.  Lehfeldt  thai  the  output  of  gold 

t      1915    increased   at    a   greater   rate   than 

the    expansion    of    trade    and    markets    and 

the  '  new  countries  adopting  a  gold 

standard.     To  any  one  with  any  knowledge 

of    111  in  in  aphy    and    geology    it     was 

unite    easy     to    make    certain    predictions 

which  have  since  proved  to  he  well  founded 
It  was  evident  in  1913  that  the 
curve  of  gold  production  was  reaching  its 
highest  point,  and  that  nothing  could  then 
prevent  a  definite  or  rather  rapid  decline; 
while  at  the  same  time  it  was  evident  that 
the  growth  of  the  world's  population  and 
<f  the  world's  trade  must  for  many  decades 
bdow   a    steadily    rising   curve   which    must 

refled     itsell     even     in     normal     times     in     a 
demand     for    increased    currency.         It    also 
not    hard    to    predict    that    in    the    evenl 
of  war,  governments  would  base  their  w 

n     the     credit     of     the     country's 

od    suspend    gold    payments. 

I   thufi  wrote  having  in  my  mind   rather  a 

decn  old  output  in  relation  to  trade, 

Mian  an  immense  inflal :*  n  i  f  credit  money 

due    t'.   war. 

'  >ic-    mieht    lohss    that    within    a    decade 

bi  metallism  will  again  !>••  talked  aboul  and 
"ne    might    dream    of    ;,    future    gold    I 
demandii  roz    for  the  world'* 

ducti<  u 

Lei   u  Mat   ha<  happened  to 

gold  production,  as  shown  in  the  following 
table: 

k.  U.8.A     Africa.  Total  value 
1 1     1000  oz.    n 02    1000  02       in  £. 

1911  '-'-''ll  1,558  i.'.-  ir.iiini 

1915  2,889  1,278  4,888  1"                    17, 

1916  1,954  l.oss  1,479  10,713      93,007, 

1917  l,73fl  871  1,051  10,881  B7,O42,OO0 

1918  so      :t.:t21       9,542      78,776,1 

1919  ...     1,337 

Nol  one  of  these  countries  has  the  si 

of  ever  regaining  its  1915  -  utput. 
In  fact  during  th<  pi  - 1  di  cade  the  decline 
will     he     most     rapid     i  xcept     perhap 


the     case      of      Russia,      Arabia,      Central 

Africa     and     Canada.         N<    \  .     the     <p; 
I  wish  the  author  and  the  other  champions 
of  the  normal  gold   standard  to  answer  is. 
How  do  they  proposi    to  supply  the  world's 
-old  needs  in  the  face  oi  these  facts? 
may    propose    to    adopt    bi-metailism ;    hut 
the  output  of  silver  is  already  sinking,  and 
not  equal  to  the  demand.     There  Been 
other  course    (no  matter  how   many   objec- 
tions may  be  made  f,,  it;   than  to  do  what 

:n-    and    Charles     V.    did    in    probably 
similar   circumstances,    and    that    i-    to   in- 

se  the  pi  e    Id.     Whether  it  could 

be  done  permanently  in  the  face  of  the 
opposition  of  those  countries  which  have 
littl"  -old.  and  perhaps  ol  America,  I  do 
not  care  to  say.  I  should  however  like  to 
point  out  that  even  this  course  would  have 
only  a  temporary  effect  on  the  problem ; 
unless  it  were  possible  to  increase  the  value 
every  decade  or  si  Even  with  gold  at  I'O 
per  oz.  the  production  of  gold  cannot  be 
stimulated  beyond  a  certain  extent.  Then 
are  not  in  the  gold  fields  of  the  world  huge 
deposits  of  very  low  grade  l',  id  ore  that-, 
with  a  high  price  for  gold  can  be  drawn 
upon  to  maintain  an  output  to  supply  the 
growing  needs  of  the  world.  In  my  opinion 
in  a  few  years  it  will  he  seen  that  gold  i« 
going  to  he  a  rare  mineral. 


Book  Reviews. 


i  Jompri  S8i  n  \n:  Plant.  I >\  Robert 
Peele,  Mining  Engineer  and  Pn 
of  Mining  in  t lie  sdi<  <>1  of  \I  at  b, 
Columbia  University.  Third  Edition, 
largely  re-written.  New  York:  John 
\\'ile\  ,\  Sons,  Inc.  London  :  Chapman 
,\  Hall,  duly.  L918.  485  pp.  and 
numerous  illustrations.     Price  g]  nett. 

Th  ■  second  edition  of  this  work,  though 
printed  in  I'M.")  hail  fallen  somewhat  out 
.  f  date  owing  t<.  improvements  in  <••  m- 
pi.  -  m    anil    the    increased    in 

ance  of  hammer-drilla  Several  chapters 
have  accordingly  been  expanded  and  a  few 
have  I n  entirely  re  w  ril 

In  a  work  dealing  with  the  production 
transmission  and  us-  of  compressed  air  it 
is  uol   ol   ■  •  ble  to  avoid  the   us  • 

of  higher  mathematics.  In  this  case  the 
equal  ■<  rs    us  ■  1    are    derivi  d    a-    simply    as 

lie,    and  no    irritatine 

in   tie  .   by  the  usual  inade- 
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quate   formula   li  it   can  easily  be   seen." 

Full  justice  is  done  to  the  differences  in 
compressor  performances  due  to  high  alti- 
tudes, such  as  are  common  in  mining  dis- 
tricts and  the  modern  makes  of  drilling 
machines  are  clearly  explained  while  their 
performances  are  compared.  The  increas- 
ing use  of  Pohle  air  lifts  is  thoroughly  dealt 
with  in  Chapter  XXV.,  and  the  converse 
operation  of  compressing  air  by  direct 
action  of  falling  water  in  Chapter  XV. 

Explosions  in  compressors  and  receivers 
are  dealt  with  in  Chapter  XIV.,  and  the 
usual  theories  advanced  in  explanation  are 
stated  to  be  unsatisfactory  while  further 
research  on  this  important  subject  is  sug- 
gested as  suitable  for  mechanical  engineer- 
ing  laboratories. 

The  book  is  produced  in  excellent  stylo, 
and  is  very  free  from  typographical  errors, 
while  the  illustrations  and  diagrams  are  ex- 
ceptionally free  from  defects. 

(H.  A.   YV.i 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 


International  Atomic  Weights,  1920. 

Atomic 

Symbol.  weight. 

Aluminium   Al  L'7"l 

Antimony     Sb  1202 

Argon A  39^9 

Arsenic     As  74'S8 

Barium      Ba  137-37 

Bismuth    Bi  208'0 

Boron    B  10'9 

Bromine    Br  79'92 

Cadmium    Cd  11240 

Caesium    Cs  13281 

Calcium    Ca  4070 

Carbon     C  12'005 

Cerium Ce  14025 

Chlorine    CI  35"46 

Chromium    , Cr  52'0 

Cobilt     Co  58'97 

Columbium Cb  931 

Copper    Cu  63'57 

Dysprosium    Dy  162'5 

Erbium    Er  1677 

Europium     En  1520 

Fluorine    F  19'0 

Gadolinium     Od  157'3 

Gallium     Ga  701 

Germanium   Ge  72'5 

Glucinum    Gl  .91 

G  Id     Au  1972 

Helium     He  4"00 

Holmium     Ho  163'5 


Atomic 

Symbol.  we-g'it. 

Hydrogen     *..H  1008 

Indium    In  114'8 

Iodine   I  12692 

Iridium     Ir  1931 

Iron   Fe  55'84 

Krypton    Kr  82'92 

Lanthanum    La  1390 

Lead     Pb  20720 

Lithium    Li  6'94 

Lutecium    Lu  175"0 

Magnesium   Mg  24:32 

Manganese Mn  54'93 

Mercury Hg  200'6 

Molybdenum   Mo  960 

Neodymium    Nd  144  3 

Neon    Ne  20'2 

Nickel  Xi  58'68 

Niton  (radium 

emanation)   Nt  2224 

Nitrogen  X  14008 

Osmium    Os  190'9 

Oxygen    O  1600 

Palladium    Pd  1067 

Phosphorus  P  3104 

Platinum    Pt  195'2 

Potassium    K  39'10 

Praseodymium    Pr  140'9 

Radium   Ra  2260 

Rhodium  Rh  102'9 

Rubidium    Rb  85'45 

Ruthenium  Ru  101  7 

Samarium Sa  150'4 

Scandium    Sc  44' 1 

Selenium    Se  79'2 

Silicon Si  28'3 

Silver    At  107 

Sodium    , Na  2300 

Strontium   Sr  87'63 

Sulphur    S  32'06 

Tantalum    Ta  1815 

Tellurium Te  1275 

Terbium   Tb  1592 

Thallium    Tl  2040 

Thorium     Th  23215 

Thulium    Tm  16«  E 

Tin     Sn  118  7 

Titanium    Ti  481 

Tungsten   W  184"0 

Uranium  U  2382 

Vanadium  V  510 

Xenon    Xe  130'2 

Ytterbium 

(Neoytterbium) Vb  1735 

Yttrium    ' Yt  8933 

Zinc    Zn  65'37 

Zirconium    Zr  90'6 

In  the  above  table  of  atomic  weights  proposed 
for  1920,  few  changes  have  been  made  from  the 
values  given  in  the  last  preceding  table.  The  new 
values  are  A  =  399;  B  =  10"9;  Ga  =  701  ;  Th  =  23215; 
and  Yt  =  89'33.  In  addition  to  these  the  atomic 
weight   of   nitrogen   should   be   changed   from    1401 

to  the  more  precise  value  14'008.  The  latter  figure 
represents  all  the  best  determinations,  and  is  pro- 
bably   correct    to    within    1    in    the    third    decimal 

For     so     small     a     value     the    chai  _ 

insignificant.— F.  W.  Clarke.  T.  E.  Thorpe. 
G.  Urbatn,  Journal,  American  Chemical  Society, 
Dec,  1919,  p.   1886.   '  (H.  A.  W.) 
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Rapid   Determinate  .  bom    Monoxide   in 

Ai.        I  dei    to    test    gas    mask    absorben' 

■  I  method  for  the  estimation  of  one  per 
cent,    ana    i  nder    in    air    became    necessary. 

ii    the    combustion    of    the    I  '  ' 

and    measurement    of    the    temperature    rise    were 

ped. 

In  one  method  the  air  containing  the  CO   is  led 

n  electrically  heated  platinum  wire,  then 

oppei   oxide  to  complete  the  combustion  and 

fmall  •  cond   platinum   wire   heated   to  the 

temperature  as   the   first.     The  two   platinum 

form    two    aims    of    a    wheatstone's    bridge 

arrangement,  bo  that  the  measurement  of  the  tern- 

i-    on    the    use    of    a    platinum 

• 

'J'h  •     second      method     which     was     more     fully 

developed  and   is  easier  to  carry  out    was   used   in 

routine  testing  for  many  month.-,     in  this  method 

the   combustion  CO    is   effected    by    leading 

the  air  first  through  a  coiled    _  heated  by 

means    of    a    vapour    batb    from    boiling    dipheny- 

lamim    t"  about    300*    C,   and   then   over   platinum 

black  deposited  electrolytically  on  a  coil  of  platinum 

i     near    the    catalyst     is    a     copper — 

ntan  thermoi  ouple    conni    I   .1     with    a    - 

iple  pyrometer  is  cali- 

bj  meant  of  .-ample-  of  air  containing  known 

quantities  of  CO  j  e.g.,  "-':>  percent,  to  I'O  pei  cent. 

pai  ed  synthetically,  or,  as 

ed   by  means  of  the  iodin  \ 

ide  method.     Certain  precautions 

sary  in  order  to  keep  the  catalyst  active,  but   it  is 

stat  d  thai   the  method  is  both  and  rapid. 

— La-!'  L 

./       \m.    Chem.    Hoc,    Feb.    6,    13,    and    20,    1920, 
61    and   62,  II.    I:      \ 


Calcium    Cyanide.  —  "  The    Buthi 

of   the   li  ah  ium    cyanide    for 

i  ami  Bilver  metallurgy  by  the  American 

Cyanamide  Co.     It  I   by  heating  a  mix- 

it    a    high 
[t    was    nut 
hi  i  lermany  when  I 
but    in    1916    owing    to    scarcity    of 
cyanide'    in     \  met  Co.    1 

■■••iit   hai    b< 

■   oul  put   ai  •■  given  ; 

r    duct     "    equivalent 
NaCN. 

37,000    lb 

DOO    II). 

lb,    (calculated 

7    ni'  i  ■ 

The   product     it    the   start   contained   about    n 
[lent     to    Nat  A.    but    in    11 19    « 
Nat  N  h    as 

\ 

■   t he  pi'"  ess,  but  the  i  i 
im   carbtdi 
1 1  er   and    fed   i  ontinuously   t 
tip  ti. i>  e  ha\  in  ;  a  vet  y  sm  ill  i  ubii  al  caj 
imput.     The 
prodm  ntinunusly  to  a   cool 

'•■    ac  tion      The 
table   produd    is   in   the   form   c.f   small   thin 
uid   shinv   blai ' 
to  bs  a  mixture  of  calcium  cyanide,  sodium  chlor- 
ide   and     free    lime    with    very    small    quantities    of 


1917 
1918 


calcium  carbide,  calcium  cyanamide  and  impuri- 
ties resulting  from  coke  used  in  the  manufacture 
..;  the  cyanamide.  Two  grades  are  prepared,  viz., 
Aero  Brand  Cyanide,  "Grade  X."  equivalent  to 
.  ■.'  X  '  and  \-  i  Brand,  "  Grade  XX." 
equivalent  to  4fi  Nal  V  The  cost  is  materially 
less  than  the  \  .irer  forms  of  cyanide  hitherto  on 
the    market. 

It  has  been  found  in  practice  that   it  is  of  equal 
efficiency   in   dissolving   gold   and  silver  to  tie 
grade    Xal'X    on   the   marked   and    the  accumulation 
of    soluble    salts    resulting    from    its    use    doc  - 
prove    troublesome.     The    small    quantity    <  • 

"ins  mate-rial  present  has  no  precipitating 
effect.  The  sulphur  present  i.s  quickly  ai 
and  converted  into  compounds  having  no  detri- 
mental effect."  W  -  I.  -.ins.  Chemical  ami 
Metallurgical  Engineering,  Feb,  II.  1920.  Thi 
Mining  Magazine,  April  1920,   |      -   -        W.    A     I 


Abstract  of  Patent  Applications. 


Rowlands.     Improvements     in    or 

relating     to     internal     combustion     engines 
\  apoi  isers  therefor.     16.  L  19. 
Tins    application  I   r    for 

interna]    combustion    ■  in    which 

liquid  level  is  maintained  by  the  overflow  "i  ■ 
fuel.     Further  claim  is  for  pn 

:    the   liquid    fuel   bo   as   to   increase   the 

volatility    of    the    fuel    used. 


771.19.      W.    Gallagher.      Improvements    in 
instrument  in   bui  \  i 

and    the    like.      23.9.19. 

Instrument    i.-  made  up  of  an  outc 

inside     of     which     is    a     longitudinal     cam   r     which 

supports  a  plumb-bob  and  a  magnetic  needle,  which 
may  he  locked  ami  released  i\  clockwork  mechan- 
ism supported  on  tin-  same-  carrier  as   pari   of   the 

.lent. 

By,    the    operation    t8    that    the    instrument    is 

d    into    a    borehole    with    a    plumb  bob    and 
needle    lucked,    the   clockwork    having    I" 
motion.     Atter  a   given   period   the   plumb-bob  and 
in-  rele  after  another  period  sulli- 

e    them    time    in    come    to    rest,    they    are 

clamped   by  the  clo<  kwork  mechanism.    The  instru 

mint     i.-    then    withdrawn,    and    the    inclination    and 

in  of  the  bole  at  ; •  I  'he  in- 

strument  was  brought   to  rest  can  he  read  d 

graduated  scales  forming  put  of  the  plumb- 
bob   and    ;  'lit. 

892  19.     <  •     van  '  k>rdt      I '  _•  the 

h  inln   Bfl    and     ten  a.  it  v     of     metal 

their  working  with  cutting  tools.     7.11.19. 

This   applicatil  of    harden 

ing,   more   especially   aluminium,   i  .   by 

a  prolonged  treatment  at  ■  temperature  below  the 
'  liar."  for    the     purpose    of    making 

metals  tit   for  machii 

897.19      Mi  i   I  ■  Han.     [mp 

relating    to    distill  it  n  in    of    fuel.      7.11.19. 

This   specification  a    method    fur    pre 

heating  charges  of  fuel  before  being  admitted  into 
the  retort   for  1  ture  distillation,  the  fuel 
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being  heated  by  the  passage  of  superheated  steam 
or  other  hot  gases  through  it  (without  external 
heat)  to  a  temperature  above  the  temperature  of 
the  condensation  of  the  distillate,  but  not  high 
enough  to  cause  any  appreciable  decomposition  of 
the  fuel. 


946.19.     Merz   and   McLellan.     Improvements  in  or 
relating   to  retorts   and  the  like.     21.11.19. 

This  specification  describes  an  apparatus  for  the 
charging  of  retorts  for  low-temperature  distillation 
of  fuel,  whereby  the  fuel  may  be  introduced  with- 
out creating  dust  in  the  retort,  and  thus  avoiding 
fine  dust  being  carried  through  to  the  condensors 
and  bye-product  plant. 

The  apparatus  consists  of  one  or  more  feeding- 
conduits  entering  the  sides  of  the  retort,  such  con- 
duits being  fed  by  rotating  worms  or  oscillating 
plungers  to  propel  the  fuel  along  the  troughs,  and 
pile  it  up  to  the  height  intended. 


954.19.  Penhale  and  Treloar.  Improvements  in 
th»  treatment  of  antimonial  and  arsenical  gold 
ores. 

This  application  relates  to  the  treatment  of  gold- 
bearing  ores  containing  sulphides  of  antimony  and 
arsenic,  with  the  object  of  producing  a  product 
which  is  amenable  to  treatment  by  the  cyanide 
process. 

The  ore  is  crushed  to  a  fine  state  of  division  in 
an  aqueous  solution  of  an  alkali  metal  sulphide, 
which  solution,  it  is  claimed,  dissolves  the  sul- 
phides of  antimony  and  arsenic  from  the  ore.  The 
liquid  is  then  separated  from  the  ore,  which  is 
now  in  a  suitable  condition  for  the  solution  of  the 
gold  by   means  of  the   cyanide  process. 

The  arsenic  and  antimony  may  be  recovered  from 
the  liquid  by  known  methods. 


1053.19.  A.  C.  Anden.  Improvements  in  the 
method  of  extracting  potash  from  potash-bear- 
ing minerals,  and  the  manufacture  of  the 
residual  products  of  such  method  of  conver- 
sion  into   cement.     19.12.19. 

This  application  refers  to  : 

1.  In  the  manufacture  of  potash  salts  from 
potash-bearing  minerals.  The  method  of  incom- 
plete roasting  of  a  mixture  of  such  potash-bearing 
mineral,  lime  and  salt  and  the  subsequent  sieving 
out  and  regrinding  of  the  coarser  parts  of  such 
roasted  mixture  and  the  retreatment  of  the  whole 
of  the  re-ground  material  by  re-roasting,  re-sieving 
and  re-grinding,  of  the  portions  which  do  not  pass 
the  sieve  as  described. 

2.  In  the  manfacture  of  potash  salts  from 
potash-bearing  mineral  where  such  potash-bearing 
mineral  is  a  silicate  of  iron  and  potash  such  as 
glauconite,  the  treatment  of  a  mixture,  (after  roast- 
ing and  sieving  as  described  in  claim  1)  of  the 
said  potash-bearing  mineral  lime,  and  salt  with 
steam,  either  saturated  or  superheated,  and  hot 
water  in  a  closed  vessel,  e.g.,  an  autoclave  and 
the  agitation  of  the  contents  of  the  said  closed 
vessel    substantially   as   described. 

3.  In  the  manufacture  of  white  cement  the 
application  of  the  residue  left  from  the  manufac- 
ture of  potash  salts  as  claimed  in  claims  1  and  2 
to  form  in  combination  with  gypsum  in  the  manner 
commonlv  known,  a  cement,  substantially  as 
described. 


113.20.  C.  L.  Stokoe.  Safety  apparatus  actuated 
on  the  failure  or  commencement  of  the  flow 
of  a  fluid  through  a  pipe.     5.2.20. 

The  application  covered  by  this  specification  is 
an  application  of  the  well  known  flap  or  disc  valve 
placed  inside  a  pipe  and  commonly  used  for  the 
atmospheric   exhaust   of    condensing   steam   engines. 

Indication  of  the  commencement  of  cessation  of 
flow  of  fluid  in  the  pipe  is  communicated  by  means 
of  a  spindle  and  levers  to  apparatus  outside  the 
pipe,  the  object  being  to  give  a  warning  by  bell, 
light  or  whistle. 

The  means  proposed  for  giving  the  warning  are  : 

(1)  Making    or    breaking    electrical    contacts. 

(2)  Operating    positive    or   trip    gears. 

The  uses  suggested  by  the  applicant  include  in- 
dication  of    failure   of  : 

(1)  Cooling  water  supply  to  air  compressors. 

(2)  Cooling  water  supply  to  jackets  of  gas  and 
oil   engines. 

(3)  Cooling  water  supply  to  condensers. 

(4)  Flow   of   liquids  in  chemical  plants. 

(5)  Flow    of    brine    in   refrigerating    plants. 

(6)  Flow  of  liquid  fuel  for  internal  combustion 
engines. 

(7)  Flow  of  lubricating  oil  to  bearings  or  gear- 
ing. 

(8)  Flow  of  steam. 

(9)  Steam,    air   or   electric   pumps. 
The   claims  put  forward   are  : 

1.  A  general  claim  covering  safety  apparatus 
actuated  by  the  failure  or  commencement  of  the 
flow  of  a  fluid  through  a  pipe,  in  which  a  movable 
member  arranged  transversely  across  the  pipe  com- 
municates with  an  indicating  or  safety  device  out- 
side the  pipe. 

2.  Flap  valve  inside  the  pipe  making  and  break- 
ing electrical  contact  by  means  of  a  spindle  ex- 
tending to  the  outside   of   the  pipe. 

3.  Disc  valve  inside  the  pipe  making  and  break- 
ing electrical  contact  by  means  of  a  spindle  ex- 
tending  to  the  outside  of  the   pipe. 

4.  Flap  or  disc  valve  inside  the  pipe  ooerating 
by  means  of  a  spindle  a  mechanical  indicating  gear 
outside   the   pipe. 

5.  The  improved  safety  apparatus  actuated  as 
described  above  and  constructed,  arranged  and 
adapted  to  operate  as  shown   in  the   drawings. 


142.20.     John   Spencer,   Ltd.     Improvements  in  and 
relating  to  pipe  and  like  joints.     19.2.20. 

This  application  refers  to  improvements  in  and 
relating  to  pipe  and  like  joints,  and  claims  to 
provide  a  cheaper  and  more  effective  method  of 
forming  pines. 

The  applicant  states  that  a  defect  in  ordinary 
mild  steel  pipes  formed  with  rolled  flanges  for 
jointing  is  a  certain  weakness  where  the  metal  is 
more  or  less  abruptly  bent  over  to  form  the  flange, 
and  he  proposes  to  obviate  this  bv  expanding  a 
limited  length  of  the  pipe  in  the  neighbourhood 
of  the  flange  to  a  diameter  sufficient  to  receive  an 
internal  stiffening  ring  of  the  same  internal  dia- 
meter as  the  pine,  which  ring  is  then  autogenously 
welded  in  position. 

143.20.     John   Spencer,  Ltd.     Improvements  in  and 
relating  to  pipe  and  like   joints.     19.2.20. 

This  application  refers  to  improvements  in  pipe 
and  like  joints  of  the  type  in  which  welding  metal 
is   used   to   seal   certain   portions  of   the  joint,   and 
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states  that  the  object  is  to  provide  a  secure  welded 
joint  for  pipes,  cheap  to  carry  out  and  efficient  in 
I'll.-  applicant  proposes  to  join  together  pipes 
ttich  small  flanges  have  been  previously  form- 
ed by  ring  or  strip  sections  of  trough  form  which 
embrace  the  flanges  and  are  welded  to  the  pipes. 
These  strip  of   trough   form   may   .-mbrace 

the  whole  or  any  portions  oi  the  circumference  of 
the  joint  in  which  Latter  case  the  portions  of  the 
flange*  uncovered  by  the  trough  sections  are  welded 
together. 

K.    (Jhlig.      Improved    collector    for    mag 
netic   concentrators.     3.3.20. 

application  relates  to  an  improved  collector 
for  magnetic  separators,  and  consists  of  a  rei 
,,,  traj  for  holding  the  extracted  material,  said 
tray  being  automatically  brought  into  position  by 
the  interruption  of  the  current  passing  through  the 
t  it  [a  claimed  that  by  this  means  the 
extracted  material  is  prevented  from  getting  mixed 
with    the    gangue    or    unseparated    material. 


193.  20      McKenzie     Holland,     Westinghouse     Power 
Signal     Co.,     Ltd.,     and     I'.     M.     Castleman. 
Improvements   relating   to   loading   and    unload 
ing    gear     for     hoisting     plant     and     the     like. 
I  20. 
This  application  is  for  improvements  relatii 
Loading  and  unloadii  plant  and 

III,-  claims  are  five  in   number,  and   are 
lows  :  — 

1.  Loading     and     unloading  a     hoisting 
plant    and    the    Like,    comprising    a    winding 
having   one   or   more    decks   and    arrangements   for 
Loading    and    unloading    empty    and    full    tul 

lectively    on    to   and    from    the    winding 
of    one    or    more    power    operated 
in    w  hich    the    control    m  ichanism     for    the 
|   rams  is  ai  be  electrically 

interlocked  with  mechanism  for  securing  the  wind- 
in    position   during    the    loading   and    un- 
loading operation   for  the  purpose  specified. 

2.  Loading    and     unloading    gear    of    the    kind 
Red    m   1 1  lim    l    in   whii  h    I 

i  ,    be    automatically    returned 
on  after  the  loading  and 
unload  '   '     tnr 

purp  d 

3.  Loading  and  unloading  kind 
bed  in  which  the  op  (ration  of  the  power 
ted    ram    m<  chanism    i     arran  ed    to    be   con 

trolled    by    indication   d.--  ndenl    upon   the 

position  of  the  w  ind  I  of  the  ho 

nth  ir  I'd     for    ai  commodat  ing 

and   full  tul.s  with  or  without   an 
tional    manu  ill  n    for 

effect 
the   put 

i     for 
loading  and   unloadii  ribed. 

compi 

ted    bv 

f.,r     I  t      t'e- 

Ins    1  nd    for    th  • 

purp  •  d 


5.  An  automatic  electrically  controlled  inter- 
locking Bystem  for  loading  and  unloading  gear  of 
the  kind  described,  comprising  a  manually  operated 
control  lever  provided  with  switch  contacts,  indi- 
cation i  ircuits  connected  to  the  various  indication 
contacts,     relay      devices     and  igneticaliy 

actuated   valve  mechanism  connected,  arranged  and 
operating  substantially  as  described   wit 

1,    2   and    6   of    the   accompanying   draw- 


216.20.    J.   C.   Grant.     Improvements  in  and  relat- 
ing  to   liquid   raising   apparatus.     11.3.20. 

This  application  refers  to  chains  made  of  a  mul- 
tiple of  interlacing  helices  arranged  with  their 
axes  at  right  angles  to  the  length  of  the  chain,  or 
a  modification  by  means  or  by    plates   be- 

tween  rings  for  the  purpose  of  raising  water 
according  to  the  principle  of  the  "chain  helice 
pom] 


222.20.       I        <        T.     Martinez.       Electronic     cell. 
11.3.20. 

Tins  application  relates  to  an  electrolytic  cell, 
and  on.-  of  the  objects  of  the  application  is  the 
treatment  of  relatively  Large  quantities  of  solution 
in    a    very    rapid    and    thorough    manner. 

The  object  is  to  provide  a  cell  compil- 
ing  in    which    is   mounted   a    plurality   of    fixed 

and     a     plurality    of     intermediate    revolving 

electrodes  with  the  necessary  partitions  and 
arrangements  to  ensure  suitable  electrolytic  action 
and   deposition. 
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A  RESUME  OF  LITERATURE  ON  THE      THEORY     OF    FLOTATION    WITH 

CRITICAL   NOTES. 


By  H.  R.   Adam,  B.Sc,  F.I.C.   (Member). 


In  the  following  paper  I  propose  to  give 
a  summarised  version  of  the  theoretical 
information  that  has  accumulated  within 
the  last  five  or  six  years  in  connection  witli 
flotation  processes  for  the  concentration  of 
ores.  Papers  on  this  subject  have  appeared 
chiefly  in  the  scientific  and  technical  jour- 
nals devoted  to  mining  and  metallurgy, 
although  it  is  noteworthy  that  physicists 
are  now  becoming  more  directly  interested. 
Naturally  the  written  information  obtain- 
able on  both  the  practical  and  theoretical 
aspects  of  flotation  is  still  very  much  scat- 
tered and  as  several  important  contributions 
to  theory  have  been  published  without  dis- 
cussion or  criticism  it  is  by  no  means  an 
easy  matter  to  compare  the  data  available 
or  the  statements  founded  thereon.  The 
matter  in  this  paper  is  classified  not  accord- 
ing to  the  dates  on  which  publications  have 
appeared,  but  according  to  what  have 
seemed  to  the  writer  to  be  the  different 
phases  of  the  subject,  and  in  adding  critical 
notes  he  is  giving  in  a  general  way  the  re- 
sults of  his  own  observations  and  experi- 
mental work-  For  the  sake  of  clearness  it- 
was  thought  advisable  to  include  a  good 
deal  of  what  may  be  considered  by  many 
to  be  rather  elementary  and  out  of  date 
information. 

Qonditions  for  equilibrium  when  u  solid 
j'.s  in  cmitact  with  tiro  fluids. — These  are 
the  apparent  conditions  in  a  mixture  of  ore 
particles  and  water  during  the  application 
of  the  various  methods  of  flotation :  the  ore 
particles  represent  the  solid  while  the  fluids 
are  water,  more  or  less  modified  by  the 
addition  of  various  "  reagents  "  and  gas  or 


gases,  the  latter  in  the  form  of  minute, 
bubbles.  Before  examining  the  statements 
of  writers  on  flotation  theory  under  this 
heading  the  equation  representing  the 
equilibrium  as  given  by  Clerk  Maxwell  |M 
should  be  studied.  '  The  equilibrium  of 
the  tensions  concerned  depends  only  on  tha*: 
of  their  components  parallel  to  the  surface 
because  the  surface  tensions  normal  to  the 
solid  surfaces  are  balanced  by  the  resistance 
of  the  solid.     Hence  for  equilibrium. 

T„e  -  T„  -  TlK  cos  8  =  0 

T.„-Tsl       " 


whe-  ce  cos  H  = 


T,e 


Poynting  and  Thomson  (a)  deduce  a  simi- 
lar equation. 

Edser  (3)  arrives  at  a  similar  result 
although  in  a  somewhat  different  manner. 
His  reasoning  is  especially  interesting  since 
he  assumes  that  the  tension  Tsl  is  a  residual 
tension.  "  When  the  liquid  comes  in  con- 
tact with  the  solid  the  surface  of  the  solid 
will  be  partly  relieved  of  its  strain  by  the 
attraction  of  the  liquid  molecules  and 
similarly  with  the  liquid  molecules-" 
"  Therefore  when  wetting  takes  place 
Ts,=0    e.g.,    water 'glass.  When    there 

is  absolutely  no  wetting  Th,  =  T„g  -f  T,E  and 
(9  -180°,  cos  0  in  this  case  being  — 1;  such 
a  condition  is  approached  by  the  contact 
of  mercury  and  clean  glass." 

*In  order  to  avoid  confusion  the  symbols  used 
by  various  writers  which,  naturally  vary,  have 
been  put  in  the  one  form. 

Tpg=  surface  tension  solid-eas. 
T,i=  surf  ace    tension    solid-liquid. 
Tij  =  surface   tension   liquid-gas. 
f)  —  the  contact  angle. 
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imos  that  'J'.,  simply 
Lepends  "n  I ,,  <tn<l  T:  ;  this  is  doubtful 
lince  new  conditions  may  arise  on  account 
of    chemical    or    electromag]    I  t  ion    at 

the   solid — liquid    Burface    or    interface    (4J. 
According  to  Hatschek  (5)  there  is  no  proof 
ae    Q6    I      can   be  reduced  to 
zero. 

it  will  be  Been  from  Clerk  Maxwell's 
equation  that  an  increase  in  the  angle  of 
contact  means  that  T,,  increases  relatively 
to    Tig.       If  we  look  at  the  matter  from  the 

•   of  Um    principle  of  minimum  poten-  . 
tiaJ  energy  it  becomes  clearer.     Thi 
T,i    ti  ter    will    be    the    tendency    to 

reduction  in  the  area  ol  I  of  solid 

liquid    and    it    follows   that   6   will    ii 

.   if  Tjj    i-  large  the  tendency  will 
be    towards    a    reduction    of    the    intei 

.  which  can  be  done  by  i  he  Bpread- 
I  tb"  liquid  with 

The  following  applications  of  this  theory 
to  flotation  have  been  made:  — 

it  i  Ralston  (•)  and  Corliss  and 
Perkins  the    relationships   in   the 

form  ii  1  bj  Freundlich  (H)  (p.  174)  for  the 
distribution  of  colloidal  particles  in  two 
liquid  phast 

■    Ralston   confines   his  statement    to 
Liquid  phases,  ••  I  and  water,  and 
,n  n..   lern  flotation  ii   is  probably  more  cor- 
rect I  two  fluid-  phas  b 
ataminated  water  "  and  ga  i    •  i 

og   to  Corliss  and    Perkins 
ited. 

'lie  her 

'1)  T,>T.,  +  T,, 
or  2)  N  terfacial  tension  is  gre  it   r 

than  the  sum  of  the  other  two. 
They    further   state    that    the    condition 
(3)  Tu.  >T    •  i         in  :    •  •  ble  and   that   case 
ne  in  dotation.      For  com- 
plete   ivottinj  .    i   g  .    gangue,    th ndition 

.IT.  •        •     •  •  qb    1     an 

lid    i  1 1 1 1 » i  \    complete    n<  n  w  ettii 
This    irgument   in  in  I  mce  with  the 

Clerk    \I.i-.  well    equation,    but    it    mu 

..ut  thai  condition  2  mplies 
thai  n  triangle  i  ould  theoreticallj  be 
constructed        with 

to      the      thr         '    •    ,(>ns  to 

Clerk     Maxwell,     both     experimental     work 
and  theoretical  refeoning  Bupport  the  view 
that  this  &  ndition  is  imaginary  and  where 
it  apparently  occurs,  one  or  more  of  the  Bur 
faces  1^  e.  ntaminated  .  that  is  where  s\  ■ 
ing  of  the  liquid  does  not  occur  wi 


dealing   with    true   contact   of  the   surfaces. 
It  is,   however,  probably  quite  justifiable  to 

ler  the  case  in  the  manner  of  Cor 
and    Perkins,   since  in  flotation   the  surf. 
almost  certainly  are  contaminated,  hut  due 
consideration  of  the  matter  is  important   in 
view    of    th--    discrepancies,    in    the    results 
obtained  f<  ■       . 

later. 

Taggart    and    Beach    (•)   state   the   equili 
brium  equation  as 

T        T        T,t    COS  H   from    which 
T       T 

1 
This  i  thai   a  large  contact  angle  will 

he    result   of   a   low    T..     and   relatively 
high    T..,    i.e.,  a  tendency  for  the  liquid  to 

he  solid,  which  is  obviously    i 
Sulman    ('">    gives    the    relationship    in   thft 
manner  of  Edser  (8),  and  evidently  regards 
the    tension    at    the    solid — liquid    interface 
i  id     tensi<  ii     greater 

Sulman 's  explanation  of  the  ra  *nad  ■ 

tie-  more  Lucid  since  1 

bilities    acc<  rding    to    the    variation    of 
ngle  between  180°  and  zero. 
In     a    paper    on    the    theory    of    wetting 
r  and  Nuttal  (ll)  state  the  equilibrium 
rion  and   givi  planation 

of  the  conditions  which   may  obtain.        is 
•  ■  ipproached   the   n 

■  elj  different  standp<  int 
that  <  l'  fl<  t  ition,  it  is  of  interest  to 
ir.arise  their  article  even  at  the  ri 

able    re]  el  it  ion.     They    qu  te    Quincke 
as  being  the  first  the  condition 

wetting    which,    using    the    same    symbols 

(a)    That     T        sb  low 

r       .,       ..  I 

(e)      ..     T„       .,        ..    I 
Co  p  r  and   Nutall  emphasise  that   in  ra- 
ti ng  it  1^  not  Biifficent  to  regard 
only  the  n  of  the  liquid,  since 

even  though   T,    he  high,  wetting  i 
it    T.     is   low         The    factors   influencing    T, 

i  ] )  The  chemical  or  Bolveni  actk  □  of  I  be 
liquid  on  the  Burface  layer  of  the  solid.  (2) 
adsorption    of    dissolved    Bubsi  '    the 

liquid  surface,  jehich  occurs  when  such  a 
concentration  causes  a  decrease  in  the  but- 
tension  <  f  the  liquid  The  point  made 
with  reg  ird  *  this  ad»  rption  is  th  it  it  is 
mpanied  bj  increased  viscosity  at  the 
surface,  and  that  there  ap] 
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connection  between  superficial  viscosity 
of  liquids  and  their  wetting  power  for 
solids;  further  reference  to  this  will  be  made 
in  a  later  paragraph.  From  the  point  of 
view  dt  flotation  the  value  of  the  work  of 
Cooper  and  Nut  all  lies  chiefly  in  the 
emphasis  laid  on  the  interfacial  tension 
Tsl.  In  the  cases  which  they  are  consider- 
ing, viz.,  the  wetting  power  of  dips  and 
insecticides,  the  possibility  of  chemical  or 
solvent  action  at  the  solid-liquid  interface 
is  obvious.  In  flotation  the  complexity 
increases,  aad  we  have  to  consider  possible 
factors  influencing  Ts.,  and  T]g,  while  the 
w<  rk  of  Langmuir  and  Harkins  already  re- 
ferred to  indicates  that  r.ew  conditions  may 
arise  at  the  solid — liquid  interface  affecting 

The  Contact  Angle. — From  the  foregoing 
discussion  of  the  equilibrium  equation  it  is 
clear  that  the  contact  angle  is  practically 
the  only  quantitative  guide  to  the  relative 
tensions.  It  may  be  remarked  at  once  that 
from  the  practical  point  of  view,  measure- 
ments of  contact  angles  are  probablv  of 
little  value  in  flotation.  Even  with  the 
utmost  precaution  against  contamination 
physicists  are  unable  to  arrive  at  close 
ment,  and  it  is  evident  that  the  most 
minute  alterations  in  the  conditions  ob- 
taining at  the  surfaces  of  the  three  phases 
mav  affect  the  angle  considerably. 

Freundlich  (8)  (p.  18)  expresses  consider- 
able doubt  on  the  question  of  contact  angles 
and  states  that  where  a  positivi  angle 
is  obtained  it  may  be  due  only  to  contami- 
nation of  the  surfaces.  He  further  states 
that  it  is  generally  concluded  that  complete 
wetting  means  a  zero  contact  angle.  In  the 
case  of  metals,  however,  the  evidence  is  in 
favour  of  a  positive  angle  though  the  results 
are  in  such  poor  agreement  that  they  can 
hardly  be  relied  on  quantitatively.  In  the 
case  of  glass  and  water  it  appears  almost 
certain  that  if  a  clean  surface  is  dealt  with 
ingle  is  zero;  for  metals  Kaye  and  Laby 
(12)  give  the  angle  as  varying  between  3° 
and   11°. 

To  the   writer's  knowledge   the  only   two 
papers  on   flotation   theory   giving   dati 

■  i'-i  angles  are  those  of  Corliss  and 
Perkins  (7)  and  Sulman  (10).  The  former 
contributors  do  not  attempt  direct  measure- 
men!  of  the  angles  but  give  the  related 
values  of  tin-  rise  of  the  meniscus  of  the 
liquid   against  the   mineral  surface. 

For  pure   water,   taking  the    rise   against 
ilh    surface  of  the  silicate  (which  silicate  is 


ii.  t  mentioned)  as  unity,  the  rise  agi 
chalcocite  is  0*5,  and  for  chalcopyrite  0*8; 
for  0*]  per  rent.  HaS04  the  ratios  are,  sili- 
cate 1,  chalcocite  0/6,  chalcopyrite  0'8,  and 
for  0"1  per  cent.  XaUH,  silicate  1,  chalco- 
cite 0*9  and  chalcopyrite  0*9-  Corliss  and 
Perkins  also  found  that  when  the  second 
fluid  was  an  oil  mixture  such  as  is  used  in 
flotation,  instead  of  air,  the  contact  angle 
of  the  mineral  with  the  water  was  over 
90°. 

The  most  recent  figures  for  the  contact 
angles  of  minerals  and  water  are  given  by 
Sulman  (10)  (p.  48).  It  is  stated  that 
minerals  have  a  maximum  and  minimum 
angle  with  water  and  the  difference  between 
the  maximum  and  minimum  is  called  the 
"hysteresis."  Sulman  states  that  the 
hysteresis  has  important  effects  in  flotation. 
The  most  noteworthy  points  in  Sulman's 
invectigation  are  (1)  The  magnitude  of  the 
angles,  e.g., 

Minimum.     Maximum. 

Stibnite      24-0°  62-8° 

Calcite       39'6o  85-5° 

Glass  33-00  39-50 

Quartz        19-5°  58'5° 

Chalcopyrite          ...     37-0°  87'0° 

Galena 35'(P  73-0° 

(2)  The  small  differences  between  two 
such  minerals  as  quartz  and  stibnite  (stib- 
nite is  one  of  the  most  easily  floated  sul- 
phides). 

(3)  The  hysteresis — Corliss  and  Per- 
kins (7)  also  refer  to  this  hysteresis  and 
suggest  an  explanation  on  the  basis  of  the 
smoothness  of  the  mineral  surface.  Sul- 
man (p.  50)  refers  to  a  "  molecular  inter- 
locking of  the  liquid  and  the  solid." 

In  view  of  the  doubt  regarding  contact 
angles,  Sulman's  figures  are  distinctly  sur- 
prising and  can  hardly  be  accepted  as  final, 
although  it  is  stated  that  the  figures  have 
been  confirmed  by  two  different  methods. 
The  writer  has  made  several  attempts  to 
arrive  at  satisfactory  conclusions  for  the 
contact  ancles  of  a  few  minerals  with  water. 
The  results  obtained  were  somewhat  varied 
but  on  the  whole  indicated  that  when  ex- 
amination  is  made  immediately  after  im- 
mersion in  water  the  contact  angle  is 
either  zero  or  very  small  in  the  cases  of 
chalcopyrite,  galena,  mareasite,  stibnite. 
quartz  and  calcite.  The  faces  examined 
were,  however,  not  natural  cleavage 
planes  but  surfaces  obtained  by 
polishing  with  a  fine  jeweller's  file*.     There 

*Sef  replv  to  discussion,  H.  L.  Sulman— Bull. 
T.M.M,    Jan.    1920.    pp.    41    and    42. 
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is,  ho  ■  very  distinct  difference  in  the 

behaviour  <  t  these  minerals,  'fix-  snip 
only  give  the  zero  angle  if  examined  directly 
ig  immersed  in  water;  if  the  sur- 
faces are  mei  with  a  piece  of 
pap<  r  and  then  i  I  again,  posiJ 
tive  contacl  angles  up  to  90°  or  more  are 
easily  obtained.  The  inference  is  that 
sulph  b  "  films  of  air  or  os 
with  extreme  rapidity  and  in  this  condition 

the  spreading  of  the  water  to  a  gi 
or  leg  bent,     Ii    is   hoped   to   give  the 

method  of  procedure  and  more  detailed 
results  of  these  investigations  at  a  later 
date,  at  present  the  results  are  hardly  con- 
clusive. 

Adsorption    of   gases    at    tht    surfaces    of 
minerals.     Althoug  raJ   writers  on  do- 

tation    i:  c  ard       '    .     Sulman     i '".),-  I 

I   that    thi  013   min- 

eral and  metallic  surfaces  is  <  f  minor  im- 
portance    m     flotation,     the     evidence     in 

to    the 

trary,  al  Ear  as  theoretical  explana- 

ierned.     The  probability  - 
that    the    tendency    which    nearly   all    solids 
show  t«    condi  ii-'-  or  "  adsorb  "  gas  i  o  their 
surfac  closely     connected     with     the 

variability  of  the  contacl    angle  an  I 
quently    with    the    interfaciaJ    tensions    ol 
solids   with   liquids  and   gases.       It    is  true 
thai  oil  is  used  in  uearly  all  recent  flotation 
methods,  bul  the]  reason  to  suppose 

that  this  involves  principle 

since   the    essential    f<  i  an    easily   be 

manifested   without   oil.     Th<    fact    tha 

jary  in  practice  hi 
to  obscure  the  main  problem,   which  is  the 

1 1  i     preferential    ad 
bubbl  and    metals.     Unf  r 

tunately  the  knowledge  of  the  causes  and 
effects  of  lid  surfac 

very   limit*  d.     Sulman  states  t  hal 

:   the  air  film   I  I  ince  such 

Li  rable 
quantity  •  .   .  readily  appreciable  by 

chemical  and  physical  1 1 

thai 
"  ■  I  i   Pure    air   is   no!    condensed    to   any 
appreciable    i  n    blende,    quart 

galena. 

2     I  h  •■    CO  i. limit  ily   adn  rbed. 

That    a  gas  free  mineral  floats  at   an 
air  fre  ■  vacuo,  w  it  h 

the  air  surf  ■ 

These   stain  i    a    very   contn 

versial  nature      It  i-  well  known  thai 

part  icularly   metals,  irb  ( r 


condense    appreciable    quantities    •  I     . 
and  although  this  property  is  not  commonly 
ed  to  in  the  specific  case  of  minerals, 
it  is  not  likely  that  the  latl  culiarin 

there  is  abund- 
ant evidence  ol  a  l<  3&  i  xac1  nature  that 
sulphides  especially,  do  adsorb  gases  readily 
and  that  the  gaseous  films  are  extremely 
difficult  to  remove. 

Whetham  ("i  remarks  on  "the  film  of 
condensed  gas  which  seems  to  exist 
on  all  s' lid  surfaces  and  to  be  so 
difficult       to      remo-.  B<        further 

..ork     of     Brown, 
and     Erskine-Murray,     on     thi        Efecl     of 
such    films   <  n    the    p<  tential    different 
the    surfaces    ol     metals    and    electrolj 
Erskine-Murray     has     shown     that 

tial   is  increased   by   polishing  and   re- 
duced  by  oxidation.'      Whetham  conclt 
"  that   there  would  certainly  be   less  affinity 
between  a  gas  and  a  partially  oxidised  - 
than  between  a  ■_  a  clean  metal." 

Earkins    (')   states   "Since   the   dotation 
ss  depends  on  the  preferential  wetting 
and    adhesion  dim-    i      metals   and 

sulphides    on    the    one    hand    and    silica 
similai   substances  ether  ....  " 

Langmuii    |  '     refei  -  n  of 

ilids    in    connection    with    the 
theory    that    such    ads  rbed    films    are    in    a 
form    of    chemical    combination     with    Ifio 
of  1  he  solid  surl  ic< 
Taggarl  and  Beach        refer  ti    the  density 

-  adherjn  ds. 

In  view  of  such  stal  ments  as  these  and 
many  nt  h  rs,  il   is  impossible  I  w  the 

phen<  mena  a-  being  of  minor  importance  in 
i<  n. 

There    i  I  empii  ical  facts  <  f  i 

direct,  int  rence 

to  this  quests  n. 

Mickle  i'  i  Doted  the  remarkable  pertina- 
city with  which  gas  adher.  rtain 
minerals.  He  record"  d  1  I  lead 
sulphi  !  mid  be  made  U  &  utinue 
by  simpl\  heating  in  water. 
I  Ie  ossum<  s  thai  t  hi  in  this 
up  an  1  t  hat  al  each  boiling  fresh 
air  films  arc  obtained  al  the  surface. 
Mickle  al  imilar  >  bservations  in 
the  case  of  ((),  derived  from  the  action  of 
dilute  acid  solutions  -M  ore  particles  con- 
taining carbonates.  He  notes  particularly 
the  i  heal  on  th  o  of  sul- 
phide particle-  by  means  of  C0S  bul 
Mickle  8  work  was  carried  oul  on  zinc 
lead                                 confirmed  his  n 
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•frequently  on  ore  sample-;  from  the  Murchi- 
son  tiange  district,  of  the  Transvaal,  and 
on  Rhcdesian  gold  ores  containing  antimony 
sulphide  and  arsenical  pyrite.  Thesa  in- 
vestigations are  of  course  based  on  the  well- 
known  Potter-Delprat  flotation  process.  If 
the  slightly  acid  solution  in  which  a  mass 
cr  froth  of  sulphide  particles  has  been 
floated,  is  allowed  to  cool,  much  of  the  froth 
will  break  up  and  the  [articles  will  sink; 
on  heating  again  the  froth  will  be  reformed. 
In  the  case  of  C02  bubbles  this  can  be  re- 
peated     almost      indefinitely      although      at 

heating  one  notices  a  tendency  for  the 
■  to  become  less  stable.  In  the  case 
of  air  the  froth  formation  is  not  nearly  so 
permanent,  and  usually  with  two  or  three 
boilings,  wetting  appears  to  be  complete. 
It  is  difficult  to  interpret  such  observations 
unless  we  assume  that  even  after  repeated 
boiling  there  are  still  adherent  films  of 
C02  gas.  It  is  possible  that  after  heating 
and  cooling  several  times,  the  bul 
which  attach  themselves  to  the  sulphide 
particles  consist  chiefly  of  water  vapour.  As 
a  result  of  numerous  observations  on  anti- 
monial  ores,  however,  I  am  inclined  to  think 
that  the  efficacy  of  the  Potter-Delprat 
method  is  chiefly  due  to  the  fact  that,  at 
or  near  boiling  pomt,  the  ga?  bubbles  are 
giv<  n  oft'  in  just  the  right  condition  for  suc- 

il  flotation — that  is— as  a  continuous 
stream  of  innumerable  bubbles  of  minute 
size,    providing   a   relatively   enormous   sur- 

and  net  rising  too1  quickly  through  the 
liquid. 

Henderson  (17),  in  a  paper  on  flotation  at 
Broken  Hill,  refers  to  some  recent  methods 
of  differential  flotation  devised  by  Bradford. 
These  methods  have  a  direct  bearing  on 
the  question  of  gas  adsorption  at  sulphide 
surfaces.  It  is  claimed  that  by  generating 
such  soluble  gases  as  hydrogen  sulphide 
and  sulphur  dioxide  at  the  mineral  surfac  . 
air  films,  which  are  assumed  to  be  adhering, 
are  selectively  removed  so  that,  by  small 
alterations  in  the  acidity  and  temperature 
of  the  liquid,  selective  flotation  can  be  car- 
ried out..  It  is  stated  that  these  methods 
are  commercially  successful  and  they  serve 
to  emphasise  the  importance  of  gas  films  in 
the  theory  of  flotation.  In  some  experi- 
ments en  the  flotation  of  stibnite  ores  by 
CO.,  bubbles.   1  have  found  that  by  passing 

air  bubbles  into  the  mixture  the  float- 
ing mass  of  sulphide  particles  is  broken  up 
and  the  particles  readily  sink ;  on  heating 
again  the  flotation  takes  place  as  before,  so 
it  is  assumed  that  the  effect  of  the   air  is 


chiefly  mechanical.  According  to  Freund- 
lich  (s)  (p.  (J8)  the  nature  of  the  gas  is  of 
more  importance  in  determining  the  amount 
of  adsorption  which  will  take  place  than 
the  nature  of  the  solid.  This  is  not  alto- 
gether in  agreement  with  such  evidence  as 
i.s  available  in  flotation  investigations,  but 
it  may  be  remarked  that  Freundlich's 
statement  is  apparently  based  on  experi- 
mental results  on  such  porous  solids  as 
charcoal,  meerschaum,  etc.  The  fact  that 
carbon  dioxide  is  more  difficult  to  remove 
than  air  is  however  in  accordance  with 
Freundlich's  statement  (p.  96),  that  the 
more  easily  liquified  gase 3  are  more  strongly 
adsorbed. 

Froths  and  the  effect  of  oil. — This  phase 
of  the  subject  has  been  dealt  with  very  fully 
by  several  writers  on  flotation  theory  includ- 
ing Eickard  (1S),  Hildebrandt  (1S),  Taggart 
and  Beach  (9),  and  notably  Sulman  (10). 
The  conditions  for  a  stable  froth  are  clearly 
set  out  in  works  on  colloidal  chemistry. 
Lord  Rayleigh  (Iy)  has  shown  that  frothing 
is  always  associated  with  contamination;  in 
fact,  in  comparison  with  other  features  of 
flotation  the  stabilising  of  the  froths  is 
thoroughly  well  understood.  It  is  of  special 
interest  to  note,  as  has  been  done  by  Sul- 
man and  others,  that  the  mineral  particles 
themselves  may  provide  the  stabilising 
conditions;  this  is  what  is  meant  by  the 
term  "  armouring  "  of  the  bubbles.  Thus 
it  may  be  shown  in  many  cases  that  when 
only  a.  small  proportion  of  sulphides  i^: 
present  in  an  ere  these  may  float  but  be 
unable  to  form  a  coherent  froth  since  there 
is  insufficient  "  armouring."  With  an  ore 
sample  containing  exactly  the  same  constit- 
uents, but  a  larger  proportion  of  sulphides, 
a  comparatively  stable  froth  may  be 
obtained.  Sulman  states  (p.  53)  that  the 
surface  tension  of  water  is  considerably 
lowered  by  the  presence  of  mineral  par- 
ticles. If  this  is  correct  it  may  partly 
explain  the  fact  mentioned  by  Mickle  (15), 
Eenderson  I17)  and  Hoover  (-n)  also  con- 
firmed by  the  writer  on  stibnite  ores  (1G) 
that  the  presence  of  much  slime  in  flotation 
without   oil    jrives   unsatisfactory    results., 

It  is  well  known  that  it  is  easy  to  overdo 
the  addition  of  what  are  called  "  frothers  " 
in  flotation  and  to  obtain  a  "  barren  "  froth 
(Sulman,  Rickard,  Corliss  and  Perkins). 
The  reason  generally  given  is  that  the 
surface  tension  liquid-gas  has  thereby 
been  so  greatly  lowered  that  the  wetring 
tendency  is  increased.  In  the  dis- 
cussion on  the   equilibrium   equation,   how 
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it-    was    shown    thai     wetting    \- 

di  penda  on  othei  I  ban  fch( 

tension  of  the  liquid,  notably  the  viscosity. 

In  most  of  the  papers  on  flotation  theory 

already   referred   to,   the   1  ol    the   oil 

additions    are    very    fully   discussed.       The 

main  effect,  although  there  1-  no  very  defi- 

\  idence  on  the  poinl .   is  that   th<    oil 

spreading  rapidly  sulphide  surfaces 

forms   films  of   extreme    tenuity,    with   the 

reaull    that    the   characteristic  properties  of 

mlphide  surfaces,  as  far  as  the  adhesion 

3  bubbles  is  concerned,  are  so  greatly 

enhanced    thai    practical    flotation   depends 

'■.  -ii  these  small  additions  of  suitable 

oils.      Sulman  (p.  71 1  gives  figures  showing 

tly    increased    contact     angles    for    oil 

filmed  minerals  in  11-7  per  cut.   sulphuric 

arid. 

Additional    bibliography.     Owing    to    the 

method  on  which  this  summary  of  dotation 

iture  has  been  prepared  the  references 

on  the  subject  cannol  claim  to  be  complete. 

I'<  i-  much  us. -fill  information,  both  on  the 
theory  and  practic  ition,  tin-  columns 

of  tic  Mining  and  Scientific   Press  for  the 

1st    five   <>r  six   years   should   be 
suited.     Moe1    of   the    articles    which    have 
appeared  in  that   journal  are  collected  in  a 
convenienl   volume  edited  b;    T.    \.   Etickard 
(21).     'I'll  Boover  (20) 

and    Megraw   (aa)  also  ci  ntain   chapt<  1 
the   theory  of  the  subjecl ,     The   eff<  rt    re 
quired  to  follow  tin-  voluminous   1 
legal  r   fl<  tati<  0    patents   is 

to  yield  sufficient  reward  to  make 
it  ad\ isable.  For  ;i  n<  □  mathemat ical 
treatmenl    of  ■    ion   the   reader  is 

referred  to  Surface  Tension  and  Surface 
Energy  h-.  I:  8  Will  •  -  and  E  Bal  jchek. 
The  mosl  not. ■worthy  contribution  to  do- 
tal i<  n   t he<  n    w  hich   has   1  ecent l\    appeared 

is    that    1.;.     II      I,      Sulman,    which    lets    been 

Beveral   t  •  ei  red   t.       1 1  is   paper  con 

tain  -  a  \  ast  amount  of  valuable  inform 
,-md  Reveral   portu  I    are  criticised   in 

the  discussion  which  followed. 

qui  si \i  ns  the  appli 
1h.'  term 

sulphide  particles  t<>  pas  bubbles  and  the 
use  of  ii*.  U  'in  suspensoids  for  a  mixture*  f 
ore  particles  and  water.  He  questions  if 
there  is  any  fundamental  difference  bet1 

film    and    froth    fl 

Porter    1    l)    criticises    Sulman's    idea    that 

a  /en.  contact  angle  i  panied  by 

plete    wetting    and    questions    tic 

tremely    hich    value    f,.r  the   contact    anele 

water  'ela^s 


Batschek    (*)    criticises    Sulman  'e    state- 
ment that  complete  wetting  mean-  a  reduc- 
tion of  interfacial  tension  to  eero  and  points 
out  that   far-reaching  conclusions   are    1 
on  very  meagre  experimental  evidence. 

It  is  impossible  to  summarise  satisfac- 
torily this  important  paper  but  then 
portions  not  already  referred  t<>  which 
should  be  mentioned.  Sulman  insists  on 
the  importance  of  "  flocculation  "  in  do- 
tation, and  states  that  in  order  to  be  floated 
the  mineral  must  first  be  "flocculated." 
Flocculation  has  been  considerably  studied 
in     connection     with     the     settlement     of 

slime  "■ — Free  (-'•'') — but  in  articles  on 
dotation  I  have,  found  the  term  used  only 
in  the  paper  by  Corliss  and  Perkins.  The 
latter,     although     not      very     lucid     on     the 

matter,   apparently  conclude  that   floccula- 
tion is  harmful  in  flotation  since  the  :,. 
Lrates      formed      may      consist      <  f     siliceous 

gangue  particles  which  may  float  with  the 
sulphides.  If  Sulman's  statem 
interpreted  correctly,  however,  the  trend  in 
flotation  practice  i.-  to  float  preferentially 
almost  any  desired  mineral  by  causing  10 
to  flocculate;  this  is  to  be  done  by  various 
Eying     physical     and     chemical     factors. 

The-  ire  ui  all  pi-  liability  the  r  iul< 

of  the  wide  application  of  flotation  to  the 

treatment  of  "  slime  "  wdiicli  16  COmn 
classed   as   a  colloidal   solution.      The   natural 

inference  to  be  drawn  from  Sulman's  | 
is  that  there  are  <•<  nsiderable  differenc 
principle  betwei  d  the  methods  of  flotation 

he  ehiefh  'id  what   may  be  called 

the  film  fl<  tation  <  !'  ■  ■  iratively  large 
particles  which,  as  ha-  already  been  men- 
I .  is  best  acct  mplished  in  the  absence 
I'  jsibly  this  theory  of  flnecu- 
lation  accounts  for  the  fact  that  the  concen- 
trate obtained  by  the  "  Minerals  Separa- 
tion" methods  seem  generally  to  contain 
a     very    high    proportion    of    gangue 

\        further       important        feature       <-f       (Ids 

paper  is  the  r  fleet  of  acidifying  the 

liquid.  It  i-  stated  that  the  contact  ancW 
are  generally  lower  in  solutions;  from 

Ibis  it  would  probal  ly  follow  that  the  sur- 
face teti-i'  n  of  water  is  decreased  bv  the 
addition  of  acids  Taggart  and  Beach 
confinn   this   I  bent,    but    aceordinc 

t.     Taylor   (fr),    also   Kav«    and    Labv    f'2). 
(lie     efTect     r>f     (lie     acid     is     to     slightly 
ben  HOT]   of  water.      The 
obvious  effects  of  adding  acid,  in  the 
writer's   exper  that   ihn    Bulnhide 

mav    be    freed    from    oxide    film*. 
(this   1-    [particularly   noticeable    in    the 
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of  banket  cie  containing  pyrite),  and  that 
an  additional  supply  of  gas  bubbles  may  be 
provided  in  cases  where  carbonates  are 
present. 

Concluding  remarks. — As  a  result  of  the 
mercial  success  of  flotation,  many  new 
facts  have  been  learned  empirically  reg 
hag  the  physicaJ  and  chemical  properti 
surfaces.  Exact  experimental  data  are 
however  required  before  sound  generalities 
can  be  established.  It  seems  to  the  writer 
that  a  statement  such  as  the  following 
t  present,  as  much  as  is  justifiable. 
A  tendency  for  such  surfaces  as  those  of 
metals  and  mineral  sulphides  to  adsorb 
and  retain  films  of  gas  or  grease  to  a  greater 
degree  than  the  surfaces  ol  substances  such 
as  quartz  and  silicat  -  is  generally  indi- 
cated. Such  adsorption,  according  to  the 
adsorption  in  liquids,  must  be  a 
manifestation  of  greater  surface  energy  in 
the  case  of  the  former  substances.  Having 
ned  such  films,  the  solids  must  be  re- 
garded as  contaminated,  and  we  no  longer 
have  true  contact  between  the  solid  and  the 
two  fluids :  the  energy  of  the  solid  surface 
being  reduced  to  a  minimum  by  such 
adsorption,  the  surface  energy  liquid 
gas  is  manifested  by  a  decreased 
adhesion  of  the  liquid  to  the  solid, 
with  the  result  that  the  gas  bubbles 
cling  more  or  less  tenaciously  to  the  solid 
surface.  The  aggregations  or  "  floccules 
of  gas  and  solid  particles  thus  formed  may 
in  certain  circumstances  sink,  but  in  most 
-  will  rise,  owing  to  the  great  volume 
of  adhering  gas.* 

*It    is    assumed    here   that    the    surface    energy — 
sulphide/gas — is     high,     which,     according    to     the 

—  T 
equation  cos    H=     — ss       'means   that    0   is    small. 

i.e.,  spreading  would  tak?  place:  the  argument  is 
that  spreading  does  occur  but  it  is  not  the  water 
which  spreads  hut  gas,  oil  or  grease.  According 
to    this    idea    we    ought    to    write    tie     equation    as 

co«0  =  T4lzI?' 

where    T1,g=The    surface  tension     "contaminated 

sulphide  "/gas.  Sulman.  on  the  other  hand,  in  his 
reply  to  discussion (.BuZZ.  I.M.M.,  Jan,  1920,  p. 
40)  states  that  there  are  indications  that  metallic 
sulphides  may  he  substances  of  a  lower  order  of 
surface  energy,  which  would  be  curious  in  view  of 
the  high  surface  tension  of  molten  metals.  It 
should  be  made  clear  that  the  paragraph  to  which 
this  note  refers  is  not  intended  as  an  "  explana- 
tion "  of  flotation  since  it  refers  everything  to 
surface  energy,  and  in  th»  case  of  solid  surfaces 
"  our  reasoning  on  any  phenomenon  occurring  at 
such  boundaries  res-1*  purely  on  inference  from 
parallel  cases  at  liquid — liquid  boundaries." — 
(Willows  and   Hatschek    p.  87). 


If  it  is  true  that  such  metallic  surfaces 
have  this  greater  surface  energy,  such  a  fact 
suggests  a  connection  with  the  fact  that 
metals  and  sulphides  more  readily  undergo 
chemical  transformation  than  quartz,  sili- 
cates and  oxides  generally. 

It  is  somewhat  disheartening  to  the 
metallurgist  on  taking  up  the  study  of  flo- 
tation theory,  to  find  that  the  obtaining  of 
experimental  data  is  really  a  matter  for  the 
physical  laboratory  and  that  the  interpreta- 
tion of  results  is  by  no  means  easy.  Hats- 
chek, in  discussing  Suhr.an's  work,  speaks 
lather  sarcastically  of  the  mass  of  empiri- 
cal information  imparted  and  the  explana- 
tions given  of  the  facts.  Th<'  assembling 
and  reporting  of  observations  of  a 
purely  empirical  nature  must,  how- 
ever, be  of  great  importance  in  the 
construction  of  a  general  theory.  In 
actual  fact  the  litigation  that  has  taken 
place  over  flotation  has,  amongst  other 
things,  demonstrated  that  even  amongst 
physicists,  there  is  almost  complete  ignor- 
ance as  to  the  real  meaning  of  the  phenom- 
ena which  attend  the  wetting  of  a  solid 
by  a  liquid.  Hatschek  himself  admits 
this  (5)  (p.  23),  and  suggests  it  may 
be  due  to  "  a  lack  of  any  important 
problems  involving  a  closer  knowledge  of 
these  factors."  The  fact  is,  however,  that 
the  importance  of  a  theoretical  study  of  the 
phenomena  concerned,  is  not  by  any  means 
confined  to  flotation.  The  references  to 
Whetham's  "Theory  of  Solution,"'  and  to 
the  article  by  Cooper  and  Nutall  on  "  The 
Theory  of  Wetting  "  in  connection  with  dips 
and  insecticides  should  make  this  clear. 

There  are  similar  problems  involved,  in 
the  soldering  and  welding  of  metals,  in  the 
amalgamation  and  cyaniding  of  gold  and  of 
even  more  direct  interest  on  the  Rand  thev 
have  an  intimate  bearing  on  the  difficult 
questions  concerned  in  the  settlement  of 
fine  floating  dust  particles  underground  (28). 

(')  Clerk  Maxwell — Capillary  Action.  Enclyo.  Brit. 

11th  Edition,  Vol.    5,  pp.   261-263. 
(2)  Povntinq   and    Thomson — Properties   nf   Matter, 

p     140. 
(*)  E.  Edser— General   Physics. 

(*)  Langmuir  — ■  Journ.     Am.     Ohem.     Soc     1916. 
and  Met.   and  Chem.,  Eng.,  Oct.    15.  lOifi: 
also     McLewis — The     Chem.     Theory     and 
Capillarity,    Sci'i/ice.    Proaress.    April.    1018. 
TTarkins — Prar.  Nat.  Acad.  <>f  Sciences,  Decem- 
bei\  1919. 
(s)  E.   Hatschek   ;n   discussion  on   Sulman's  Contri- 
bution   t<>  the  Theory   of  Flotation.    Bulletin. 
I.M.M..    Januarv.    1920 
C')  0.    C.    Ralston— Min.    and    Sci.    Press,   Octobsr 
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DISCISSION. 

Prol.  Edwin  Cannan,   Professor  ot    Polibi 

.  com  in  \    al    i  he    I  Iniversit  \    i  if   I .<■  >ndon 

( 'oniribv  ted)       It      is     difficull      bo 

out      exactly     what      is     bhought      .-it    such 

n  distance,  but   as  fai   as  I  can  judge  from 

the  literature  which  has  reached  me,  there 

nsiderable    ha  in    Soul  h 

Africa  about    the  rool   run-.'  of  the  present 

decline  in  the  profitableness  <  i  g<  Id  mining. 

I  do  no)   Bee  m\  self  why  t  here  should  be 

the   least   doubt    thai    the  decline  is  due  to 

the  diminished   real   \  alue  i  i    ■_   Id,   thai    is, 

bo  its  diminished  power  to  buy  commodities 

and  services.     All  over  the  world,  whether 

gold    or    silver   oi  bed    paper 

currency    is   the   actual   standard    in    which 

price  I-  and   Ber\  ices  are  reck*  ned . 

a  man  with  an  income  of  100  or  mn  -  bh  r 

gn  'ii   number  of  ounces  i  >f  g<  Id   is  a  much 


i  man  than  he  would  have  been  b 
bhe  war.   In  m  ries,  it  is  true,  he  can 

-ell  his  i  r  in-  re  m<  ney     more  pounds 

sterling,  more  francs,  more  marks — than 
ul. I  before  the  war,  but  the  greater 
quantity  of  money  has  a  smaller  purchas- 
ing power,  so  that  when  he  lays  it  out  lie 
that  he  haa  g<  t  far  less  of  the  c<  m- 
modities   and  -   which   he   ■ 

buy.  Things  have  nol  yet  settled  down 
sufficiently  to  make  the  decline  of  pur- 
chasing power  quite  uniform,  hut  the  aver- 
age for  bhe  world  at  large  is  probably  in 
1  he  neighboui  ho  I  of  fifty  pei  cenl .  This 
i-  '■<  mmon  knowL 

Now  how  can  it  be  d(  ubted  that 
this  diminution  must  be  had  for  the 
gold-mining     industry  only      won- 

der    is     t  hat     it-    .■•  ndition     is    nol 
than    it    is.     What    would    have    happi       i 
bo  coal  1 1 1 i 1 1 1 1 1 i_r  or  bo  iron  ore  production  if 
bhe   purchasing   power  of   coal   or   iron    had 
fallen  bo  one-half?    Obviously  man 
i  !  coal  and  iron  would  have  become  in 
sible  to  work  at   a  profib,  and  the  profits  of 

those     which     remained     would     have     1 D 

greatly  reduced.     \\\  making  a  very 
inoutli  "    the    producers   of   a    thine    which 
has  fallen  in  value  may  indue  the  persons 
from  whom  they  buy  machinery  and 
to  sacrifice  something,  hut  bhe  competition 
of  other  industries  will  prevent   this  i 
anc(     from    being    important     and    la 
Gold-producers  are  no  exception  to  the  rule, 
and   when  the  value  of  gold  falls  bhey  will 
away   more  <  f  it    in  payment 
Eor  bhe   machinery   and   labour  which   they 
require  for  their  business.     Mo  premium  on 
g<  Id  can  mend  mattei  I  he  existence 

of  a  premium  only  means  that  the  pound 
sberling,  or  bhe  franc  or  mark  or  what  rver 
the  unit  of  currency  may  be  has  lost  its 
purchasing  power  even  more  than  gold  has 
done.     When    the   paper  pound    sterling  is 

worth  only  3*89  American  gold  dollars  in- 
stead of  the  par  of  t*87,  the  gold-producer 
will    I  premium  nt.    if  he 

•■  l!n  f<  r  English  nound^  and  ni  ne  if  he  Bells 
for  Vmerican  dollars,  but  the  pounds  which 
will  be  ■  i  1 1  'n  pr  icisely  t  he  same  as 
the  dollars.  If  gold  pi  ducers  in  America 
have  so  far  suffered  rather  more  from  the 
decline  in  the  purchasing  power  of  gold  than 
In  South  Africa,  bhis  is  a  merely  tern* 
porary  phenomenon,  due  to  \merican  gold 
mining  b  re  quickly  affected  by  the 

eomoetit         of  ot  her   industries    than 
minim.'  in  South   Africa.      It   is  certainly  not. 
•:      S    ith   African  a  having  been  paid 
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a    premium    which   only    makes    the    whole 

price  which  they  get  equal  to  that  which 
the  Americans  get.  The  real  question  is 
how  much  machinery  and  labour  an  ounce 
of  gold  will  buy. 

The   cause  of  the  diminution  in  the  pur- 
chasing power  of  gold  is  pretty  obvious.     It 
is  to  be  found  in  the  fact  thai    man}    ; 
and    important    countries    under   the    s 
of   the   war  discarded  gold   to  a   prodig 

nt.  Instead  of  continuing  to<  take  their 
usual  proportion  of  the  annual  production 
of  n  m  gold  in  order  to  maintain  and  add  to 
their  currencies,  their  ornaments,  their 
dental  plates  and  other  things,  they  not 
only  stopped  that  demand  altogether,  but 
even  sold  a  considerable  part  of  their  pre- 
war stock  of  gold  to  neutral  countries  and 
to  belligerents  less  pressed  by  the  war  than 
themselves,  taking  in  exchange  things  of 
more  direct  use  in  warfare.  Since  the 
Armistice  I  dare  say  there  has  been  some 
revival  of  the  European  ex-belligerents' 
demand  for  gold  for  industrial  purposes,  but 
it  is  safe  to  say  that  they  have  not  imported 
a  single  ounce  for  currency  purposes.  There 
has  been  a  little  shifting — Germany  has  had 
to  part  with  twelve  million  ounces — but 
certainly  no  increase  in  the  aggregate  of 
their  gold  stocks.  If  the  same  kind  of 
thina  had  happened  to*  any  other  metal — 
if,  that  is,  the  demand  for  it  had  fallen  oft 
to  the  same  extent,  does  anyone  doubt  that 
its  power  to  purchase  other  commodities 
and  services  would  not  have  enormously 
declined?  '  The  rest  of  the  world,"  it  may 
be  thoughtlesslv  said,  "  has  shown  no  re- 
luctance to  take  the  whole  production  of 
new  gold  and  also  the  old  stock  parted  with 
by  the  belligerents."  Indeed0  Why  then 
did  the  European  belligerents  have  to  pay 
so  dearly  for  their  imported  articles?  Th" 
outside  world  has  taken  the  nrold  indeed, 
but  onlv  at  half  price — it  lias  only  given 
half  tic  old  quantity  of  commodities  and 
services  for  each  ounce  of  gold. 

The  one  hope  for  the  gold  industry  lie- 
in  the  possibility  of  a  revival  of  the  demand 
for  hard  money  in  the  great  European 
countries.  The  paper  standards  which 
they  have  substituted  are  working  so  badlv 
that  it  is  quite  impossible  that  they  can 
continue  very  long  to  be  regulated,  ns  tliev 
are  at  present,  by  the  balance  between  the 
desire  of  governments  to  spend  monev 
without  raising  ta\-es  and  their  fear  of  dis- 
content induced  by  perpetuallv  rising 
prices.  The  United  Kingdom  and  perhaps 
one  or  two  other  countries  will  probably  in 


one  way  or  another  restrict  their  issues 
until  their  monetary  unit  comes  up  to  its 
old  parity  with  gold,  and  then  the  gradual 
increase  of  their  reserves  will  re-establish  a 
small  demand  for  gold.  It  is  not  Aery 
probable  that  gold  coins  will  come  back 
into  ordinary  circulation  in  England,  as  the. 
pe<  pie  are  now  used  to  notes  and  find  them 
convenient.  30  thai  the  demand  lor  new 
gold  which,  used  to  arise  from  the  abrasion 
of  the  coin  in  eirculati<  n  may  he  rega 
as  definitely  lost.  Some  of  the  other  more. 
solvent  countries  will  probably  succeed  in 
fixing  a  definite  ratio  between  their  cur- 
i  ney  unit  and  gold,  not  at  the  old  par  but 
way  below  it.  So  far  as  the  demand 
for  gold  is  concerned,  tin-  is  an  unimport- 
ant detail:  whether  the  old  parity  is  re- 
stored or  a  new  one  adopted,  the  same 
amount  of  gold  reserves  will  be  required, 
and  the  active  circulation  of  gold  is  equally 
improbable.  More  hopeful  from  the  point 
of  view  of  the  gold-producers  are  those 
countries  which  seem  likely  to  go  on 
issuing  more  and  more  paper  money  until 
at  last  it  becomes  totally  worthless.  Ex- 
perience— the  last  instance  in  Mexico — 
suggests  that  over-issue  of  paper  money 
carried  to-  the  extreme  drives  people  to 
transactions  in  metal  and  thus  re-establishes 
a  demand  for  metal  to  increase  and  main- 
tain the  currency.  It  is  sometimes  said 
that  the  countries  with  very  depreciated 
paper  currencies  are  too  poor  to  buy  "old, 
but  a  tolerable  currency  is  a  necessary  of 
lite,  and  if  a  government  goes  on  long  pro- 
viding an  intolerable  on  •.  its  people  will 
manage  somehow  to  provide  themselves 
with  a  better.  It  must  always  be  remem- 
bered that,  as  money  is  accepted  in  order 
to  be  passed  away  again,  it  does  not  strike 
(he  individual  who  has  made,  say,  a  pair  of 
.  as  an  extravagant  action  to  buy  half 
an  ounce  of  coined  gold  with  hoots:  on  the 
contrary,  he  calls  it  selling  the  hoots  for 
good  money  and  regards  it  as  excellent 
business.  Poverty  will  neither  prevent  the 
emergence  of  coins  from  holes  in  the  thatch 
or  in  the  garden  nor  prevent  the  export  of 
goods   in   exchange   for  coins   which   can  be 

o!  1  a  nad     from    abroad. 

The  conclusion  from  this  is  that  a  pold- 
oroducer  lost  to  all  sense  of  patriotism  and 
humanity  and  thinking  onlj  of  his  own 
interest  as  a  gold-producer  might  wish  to 
->'e  all  countries,  including  his  own,  issue 
paper  monev  so  rapidly  as  to  brinsj  it  into 
complete  disrepute  ail  over  the  world  at  an 
early   date,    after   which    his   own    particular 
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,,-t    »ould    I"-    in    bigg  tnd   than 

ever.     But    il         t      I    citizen    ol    bis    • 
country  and  of  the  world  al   large,   he  will 
join  -  fcizens  in  hoping  that   hi* 

own  country  and  as  many  others  as  possible 
may  keep  acle,  and   be  pr° 

I   tin in  all  the  miseries  involved  in  h 

-lump 
and  a  aecessary  reopening  of  all  conti 
This  granted,  Ins  wishes  will  coincide  with 

ii.-   and   thev   will 
hot  li   desire   a   sp<  edy   ret  um   bv   their 
country  and  as  mam   othi  rs  as   p  ssible  to 
the  comparative  security  and  stability 
ird. 
I  m  ither  thai  of  influi 

in   South    Africa    wish.-    »; ]    fco  be   pen 
-   in    value   than   the    113   grns 
fine    gold    which    go    to    make    a 

1         3,    1920)   £1    in   London   is 
onl\    worth    al  '  12    \  ■  i ins.    while    1 1    in 

South  Africa  is  worth  nearly 
( Ii  ma •  s»i  em  odd  1  hat  a  lull  weight 
containing  I  13  grains,  should 
:  current  in  circulation  for  21  grains  less 
m  England  and  II  grains  less  in  South 
i.  hut  tin--  is  explained  by  the  fact 
thai  melting  and  exportation  arc  prohibited 
in  both  count  i  that   the  value  of  the 

while     inside     the    countriet 
t>ly  kepi  down  to  the  value  ol  the  paper 
CI  < nt   into  t he  •!<  n 

Ii    world    and    its    value    rises    to   fh    I    • 

tallic   content  I.        The   quest  ion    t  hen 

I.     Africa,    who   wishes 

■    ■    i  I         ntuallj  to  its  i  id  value 

of    113   grains   of  gold,   take    the    necessary 

to  bring   it    up   to   that    level   wii  h<  ul 

rl  to  the  value  of  the  Id   in  the  United 

Kingdom,  or  should  she  let  her  id  down  to 

the  Ii  ii.    Tinted    Kingdom    Id    pend- 

i  he    I  'nited    Kim 
CI.    or    finally .    should    she    be    ci  ntent    to 
'         i  noddle  course,  keeping  her  1. 1 . 

lit .  higher  than  the  U  K     El,  but   not 
nj>  t< 

The   arguments   in    f  f  the   fir  - 

\  erw  'helming. 
'I  the  vain  n   61 

■    from  '.''  I 
liminan    '  n    the 

I    ah-urd         It    requires   a    further 
inflat  nt   further  i 

n  Rout  I  ih   ail   t 


thai   proc  bs,  •  nly 
shortly    by    all    the    ii 
venience  an  I  injus  m  equivalent  tail 

gained  by 
it  to  -  Q81  this,  s<    far  as  the  mac 

the    community  I,    though    a 

few   acute   perw  as   and   possibly    tl 
may   manage  to   make   money  out  of 
the  rise  and  fall  of  prices  by  a  timely  trans- 

:   their  activities  from  one  rlir 

the    other.      I  ■  bi     -up  p.  Bed    in 

quarters  that    the  person   wh<     wants 

bhe  righl   to  receive  money  in 

London   for  the  right    I  y  in 

South  Africa  is  hurt  by  the  facl  thai 

.  13   in   South    Africa   in   exc 
his    £100    in    I  but    if   the    exchange 

w.-re  levelled  by  further  inflation  ol  the 
South  African  currency,  the  6100  (less 
conn.  \  hiidi  li.  i  buy 

him  no  more  of  commodities  and  services 
than   he  can   gel    at    pi  that 

lie  w.  old  il  better 

The  middle  course,  which  means    miction 
till    the    United    Kingdon  its   cur- 

rency sufficiently  to  bring   the    I"  K.    CI    up 
e   value   of  the   South    A  61,  is 

.   pernici  th<     polic 

ging    down    the    S.A.    currency    to   the 
level   ol    the    U.K.    currency. 

S  .it 1 1    \f. 
far  the  largest  producer  of  gold,  has  a  1 
interest   in  keeping  up  i  that 

article    in    the    world    at    large.      The    prudent, 
leather  merchant   has  alu 
with   believing  that    there,  is  "  nothing  like 

leather,'  and  South  Africa  in  her  own  in- 
terest   sh<  uld    cultivate    both    by   pn  cept    and 

pie  t  he  doctrine  that  then  •    thing 

like    gold. "    1         ic  r   to  the    gold 

standar  I    by   enln  paper  cun 

t ill  she  depreciated  in  value  of  hi  r  '  1 
113  grains  1     00,  muel    resen 
of  the   bootmaker  who  declared    tl 

unheal! hy,  and  i  st.-m at  i  diced 

to    his    sImu    in    cheap,    though    perhaps    not 

durable, 

Mot      <  nlv     i-     --  ttil  g     ari 

examnle  n  hich  it  is  to 

her    interest     that     th      w    rid    Rhould    not. 

adont ;    she    als<     involves    herself   in 

ineonveni  m   wheh    European   coun- 

1 1  -i  \  ■■    been  [n 

!  \ erywhere   di  | »aper  bns 


"I  •H"  ther  the  market  th    free  in  South   Africa  to  .ill"1 

this  value  to  h  the  United  K    ■  _■!   n 

and  the  -  more  than  thi    IJnil  lom   El. 


y 
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S.  ExiTis  —Ihe  Gold  Premium. 


been  quite  readily  accepted  down  to  the 
present  time:  the  most  obvious  and  contin- 
uous fall  in  its  value  lias  not  as  yet  led 
-!c  for  payment  in  gold.  In 
South  Africa,  on  the  other  hand,  I  under- 
stand there  are  important  elements  in  the 
population  which  display  a  wholesome  dis- 
trust  of  paper.  In  consequence  gold  cannot 
be  wholly  removed  from  the  circulation  as 
in  Europe.  This  would  not  matter  much 
if  the  South  African  Government  had  as 
effective  a  control  over  exports  of  sold  as 
j„     possessed    by    the    Government    of    the 

-!i   Islands:    there  is  very  little  leal 
of  gold  coins  from  the  United  Kingdom  at 

nt  when  anyone  with  a  £1  note  can 
.11  from  the  Bank  of  England, 
and  there-  would  probably  be  only  a  trifling 
increase  if  much  of  the  coin  in  the  Bank 
was  actually  in  circulation.  But  owing  to 
the  geographical  an  I  racial  position  of 
Sou tii  Africa  the  smuggling  out  of  sover- 
eigns  there  cannot  be  kept  within  small 
bounds  T<  provide  coins  with  113  grains 
gold  in  them  and  keep  a  sufficiency  of 
them  in  circulation  as  only  equal  to  notes 
worth  considerably  less  than  113  grains,  is 
certain  to  be  a  very  expensive  and  will  pro- 
bably prove  an  impossible  task. 

I  conclude  therefore  that  South  Africa  in 
her  own  interest  and  in  that  of  the  British 
Empire  and  the  world  at  large,  should 
return  to  the  gold  standard  as  quickly  as 
may  be.  To  effect  the  return  nothing 
appears  to  be  necessary  beyond  a  removal 
of  the  prohibition  of  the  export  of  gold  coin. 
To  remove  the  prohibition  withoul  reason- 
able notice  would  of  course  be  quite  im- 
proper and  might  cause  a  disastrous  crash. 
than  twelve  months'  notice,  would, 
I  should  imagine,  1m-  unreasonable,  and 
possiblv  a  long  1  would  be  i  equired  : 

it  would  be  much  better  to  fix  a  long  p 
than    a    period    so    sh<  it    thai    hopes    would 

ntertained    by    parties    onp<  -"d    to    the 
policy  that  it  <-":uld  have  to  be  lengthened. 
If  the  prohibition   w<  oved   without 

notice,    tli"    demand     for    coin     for    export 
would  b"  so  great  that  the  banks  would  not 
:ash    tie-   in  a  ■  ~    for   \\  hich    pay- 
men!    in   gold   would  be  di  manded.     But  if 

nable  notice  is  given  and  it  is  beli<  ved 
that  the  thin ■<  will  really  coop'  to  p;i>-s,  the 

-  will  i  -  'pare  for  ;t  by  s  i  ordering 
their  affairs  p°n°ral1v  and  their  not  issues 
in  particular.  Hint  fher°  will  no  more  be  a 
flip  on  ihi'in  for  gold  than  ther ■■  was  upon 
the  Bank  of  England  wb<m  she  resumed 
meeting  her  obli^atinrn  in  "oVl  after  the 
lone  suspension  of  1707  to  1821. 


Mr.  D.  M.  Mason,  Loudon  Chairman 
ol  the  Executive  Committee  oi  the  Sound 
Currency  Association  (Contributed):  The 
advantages  to  be  derived  from,  and  the 
pressing  necessity  for,  a  restoration  of  an 
effective  g<  Id  standard  in  stabilising  the 
currencies  ol  the  various  countries  of  the 
world,  and  as  a  means  to  give  stability  to 
the  exchanges  are  so  self-evident,  as 
require  little  or  nothing  to  be  said  or  writ- 
ten in  supporl  of  them.  Ne\  -  the 
problem  is  no1  so  easy  of  settlement 
adjustment  as  would  at  first  sight  app 
In  the  Napoleonic  wai  period  the  Hank  of 
England  suspended  gold  payments  in  1797 
and  did  not  fully  resume  gold  payments 
until  1S22,  a  period  of  25  year-.  I  do  not 
anticipate  anything  like  this  duration  of 
time  will  be  necessary  before  the  pr 
embargo  or  prohibition  of  the  export  of 
gold  will  have  been  removed  in  this  country. 
The  greater  knowledge  which  bankers  and 
traders  possess,  and  als<  many  of  those  in 
authority,  and  the  improved  methods  of 
banking  and  fatalities  of  exchange  which 
we  enjoy  to-day,  as  compared  with  our 
forefathers  of  a  hundred  years  ago,  all  point- 
to  an  early  and  prompt  settlement  of  this 
most  important  reform.  In  spita  of  this 
increased  knowledge,  there  air  still  many 
who  are  apparently  woefully  ignorant  of 
the  rules  and  principles  of  political  econ- 
omy. For  example  there  is  a  considerable 
controversy  going  on  at  the  present  tin 
to  the  advantages  or  the  reverse  of  a  dear 
or  cheap  money  market.  One  would 
imagine  that  it  was  a  matter  of  convenience 
and  that  dear  money  or  cheap  money  could 
be  turned  on  or  off  like  a  water  tan  at  will. 
It  is  time  thai  with  an  inconvertible  paper 
currency,  by  recourse  to  the  printing  p 
a  plentiful  supply  <  f  cheap  money  can  be 
provided,  but  at  ;i  seri  us  cosi  to  tie-  com- 
munity. Such  a  f  action  leads  to 
an  artificial  prosperity,  extravaganc  •  among 
all  classes,  derangement  of  the  f  i-reign  ex- 
changes, and  a  general  rise  in  the  prices  of 
all  commodities.  What  then  is  or  ought 
to  be  the  governing  factor  which  should  de- 
termine the  price  of  money?  Surely  it  is 
the  proportion  which  ihe  floating  <  r  loanable 
capital  of  the  world  bear^  t  the  fixed  or 
funded  capital.  During  the  past  five  years 
there  has  been  a  steady  transference  of 
r  loanable  capital  in+o  fixed  capi- 
lil.  There  has  also  1 »  •  n  f\  large  destruc" 
Con  (  f  capital.  Therefore  loanable  canital, 
or  monev  which  represents  capital  ought  to 
be  and  ;-  very  scarce  and  dear.  Of  course, 
as  I  have  already  stated,   cheap   money  or 
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manufactured,   but   we  know 
,-it  what  cost  to  th  mmunity.     \> 

is    tl  v    thai    it    ■■ 

bion  in  which  we  stand  to- 
day, we  must  face  the  situation  and  flee  all 
intfal  subsidies,    and    oth(  c 

hich  hide  the  real  situation  as  w  e 
would  i  he  devil   himself,  and  »ur  to 

balan  national   balai  el    in   the 

only  way  it   ran   honestly   be   balanced,   by 
living    within    our    national  To 

enabl  ad,  I  suggesl  that 

the    temptation    to    1.  the 

-    should    be    withdrawn.        In 
■. ery  effort  should  be  made  b  • 
tablish    our    currency    uj  sound 

Id  stand- 
ard.    When    this    has    been    accompli: 
the   prohibition  of  the   melting   <  I    go! 

rl    can    be    removed.     If   the    converti- 
bility   of    the    Treasury    Currency     N   I 
rred    it    will    automatically    pul 

leek  the  prevailing 
evils  of  a   redundant   and   depreciated   cur- 
v.       This   ret  i  m   can  broughl 

about  by  a  gradual  contraction  of  the  issue 
If   a    policy  inamy    is 

rigidly  pursued  loanable  capital  will  accum- 
ulate, and  a   money  markel    with  plenty  of 
capital  seeking  investment   will  again  come 
view,   with   the   usual   aca  mpan  i 

■i      and      development 
ihi'   ighout    the   world. 

It   proof  is  required  thai    the  currency  is 
depreciated    I    would  ite   of 

the     foreign     e  cchang 

1  by   Ricardo  which  was  confirmed  in 
the  Bullion    Commit! 

,    "  That    t  he   price   of  !_'"ld    bullion   can 

ceed    the    Mint    price,    unless    the 

currency    in  which   it  iated 

below  t  he  \  alue  of  gold, "     The   Mint   price 

•    17       11  standard   fine- 

i  i  he  markel   price  is  about    l. 
The    di  fcween     these     two 

pries  is  approximately  the  measure  ot  the 
depi  the    currency    which 

the    old  have 

•  •  ■    •       United  S 
and    i  ther    countries     which 
ha •  ■■    main!  lined     n    gi >ld     st andard,     it     is 
inable     ;  i     nnl  icipat  ■     • ;  in  tries 

with   still   more  depr<  ncies   will 

take    tli  ibilise 

1  hem    in    rel  it  ion    t"    pold,    1 1 
gradual  i   I 
tro 


According  to  an       I . 

Mr  n.\    issued   by  the   i 
erents    and    the    principal   countries   <>i    the 
world  the      war      amounted      to 

61,535,000, \'    the    ■  ud  I  -    this 

£24,727,000,000.     W 
the   issues    have    been 

.    in    R 
German)    and    France.     All   countries   have 

cted    including   the    LTnit< 
of  Amen.          -  only 

r   in    bringing   ab 

The    war    itself    in    withdrawing    men    and 

en  from  industry  and  the  large  destruc- 

•     n   ot    property    coinciding   with    a    steady 

production  of  gold   (although  this  last   now 

ail  contribut 
Id    prices   of  con 
that    prices   are   likely   for 
....  hack  t'    pre-war 

l.-\    Is,    but     it    pap.-r    ] 

ran    be    brought  equilibrium    and 

stability  given  to  the  exchanges  a  tremend- 
ous impetus  will  be  given  to  the  trad-  ind 
commeri  world. 

Some   people  say  that    all   that    is 

is  increased   pn  duction  and   t  lint 
exports  will  remedy  the  adverse  exchai 
It  we  go  hade  to  the  Napoleonic  war  period 
we   find   the  same   arguments  advanced   to 
cure  the  same  evils,  and  men  like  Ricardo 
pointing    out    that     although    the    cus 
returns    were    favourable,    the    rate    ol    ex- 

_-•    st  ill    remained    ad\  •  ree,    and    si 

therefore  that   there  was  somi    other  c 

at  work.  That  cause  was  then,  uid  is 
now,  the  depreciated  □  of  the  cur- 

rency.     It   is  true  that  an  adverse  exel 

the     time    being    indirectly     helps    the 
cabling, 
the     American     importer    to     purchase     his 
sterling    draft    at  r    figure    than    he 

ol  herwise  w  i  nld  d  his  imi 

But   on   the  .  ther  hand   an  ad\ 

li  -.•-     th.      Brit  sh     !    w  ufact  irer     by 
Delling  him  t.>  pay  an  addil ional  an 

h    m.  ney    for   hi  raw 

\inei  ica.       This    in     i  he     1<  Qg 
i  'in    do  ■-    harm    to   all    1  r  id  '    and    ind  11*1 

increasing  th.  tion. 

The    ad  theref<  re,    of    brin 

.li..  ut  stability  in  the  f.  reign  exert 
self-evident    and    the   object    of   the    Sound 

<  'mi t-  tie-  ten  that 

■■•".-      Th(     Association  recognises  that 
this   cannot    be   done   in   a   <hiv.    and    th 

fi  rm  can  on!  rradually.     It 

iduil  reduction  in  the  amount  of  i 
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money  outstanding  until  the  gold  premium 
has  disappeared.  This  can  more  easily  be 
achieved  through  a  policy  of  peace  abroad, 
drastic  economy  in  every  department  of  the 
State,  and  reform  where  practicable  and 
within   the   means  at  our  disposal. 


The  Secretary, 

The  Secretary,  Copt.  H.  A.  Cx.  Jeffrey-;. 
O.B.E.,  has  been  notified  by  the  Secretary 
to  the  Governor-General,  to  the  effect  that 
His  Excellency  has  been  advised  by  the 
Secretary  of  State  for  the  Colonies  that  His 
Majesty  the  King  has  given  unrestricted 
permission  for  the  wearing  by  him  of  the 
•  decoration  of  Chevalier,  Ordre  de  la  Cou- 
mnne,  conferred  upon  him  by  His  Majesty 
the  King  of  the  Belgians. 

This  decoration  has  been  granted  in  re- 
cognition of  services  rendered  by  Capt. 
Jeffreys  in  connection  with  the  adjustment 
of  financial  accounts  between  the  British 
and  Belgian  Forces  in  East  Africa. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Magnesite.  —  "  The  Imperial  Institute  re 
ported  upon  a  sample  of  South  African  mag- 
nesite, which;  it  states,  compares  very  favourably 
in  composition  with  Grecian  magnesite,  except  in 
the  proportion  of  silica  present.  The  analytical 
figures  obtained  were. — MgO  45-65%,  CaO  063%, 
Fe203  0-22%,  A1203,  013%,  Si02  3"27%  ;  CU2 
50'%  The     best     commercial      magnesite      from 

Greece  contains  about  1"5%  of  silica,  and  the  poorer 
qualities  about  2'5." — (S.  Afr.  J.  Ind.,  Jan., 
1919.)  Journ.  Soc.  Chem.  Ind.,  April  30,  1919, 
143r.     (J.    A   .W.) 


Rapid  Determination  of  Silver  in  Cyanide 
Solution. — The  silver  is  precipitated  from  10  or 
20  A.T.  of  the  solution  by  means  of  zinc  dust  and 
lead  acetate  (10  ccs.  lead  acetate,  5  grams  zinc 
dust  and  25  cc  of  50%  by  volume  sulphuric  acid). 

The  precipitate  is  washed  by  decantation  dissolved 
in  nitric  acid,  the  red  fumes  boiled  off.  The  solu- 
tion thus  prepared  is  titrated  with  standard  potas- 
sium thiocyanate.  The  thiocyanate  is  standardised 
with  standard  Bilver  nitrate  solution. — T.  E.  Clen- 
nf.ll.  Enn  and  Min.  Journal,  Nov.  8.  1919,  p.  785. 
ill  A.   W.) 


Errors  in  the  Analysis  of  Chromite  and  a 
New  Process. — "  Tests  with  synthetic  mixtures 
containing  known  quantities  of  chronium  showed 
that  by  the  usual  methods — fusion  with  sodium 
peroxide,  alkali  carbonates  and  nitrate,  or  potas- 
sium bisulphate — errors,  generally  minus,  amounting 
to  10%  of  the  ouantity  of  chromium  present  are 
•quite    possible.     By    the    following    modification    of 


the  sodium  peroxide  fusion  method  the  quantity 
of  chromium  found  averaged  99'6%  of  that  present, 
with  a  total  variation  of  about  1%  : — The  finely- 
ground  chromite  is  gently  heated  with  6 — 8  times 
its  weight  of  sodium  peroxide,  in  a  thick,  deep, 
iron  crucible,  until  the  initial  effervescence  ceases, 
and  the  melt  is  then  maintained  at  low  redness 
for  10  mins.  (being  agitated  by  rotation  mean- 
while), cooled  and  extracted  with  water  After  the 
addition  of  sufficient  sulphuric  acid  (20%)  to  effect 
complete  solution,  2  gm.  of  potassium  persulphate 
or  3 — 5  gm.  of  ammonium  persulphate  is  added  to 
the  liquid,  which  is  then  heated,  at  first  rapidly  to 
80°  C.  and  then  slowly  to  boiling.  The  excess  of 
persulphate  is  removed  by  diluting  the  liquid  with 
liquid  with  about  25%  of  its  bulk  of  sulphuric  acid 
(20%)  and  boiling  for  30  mins.,  and  the  solution 
is  then  coded,  diluted,  and  titrate.1  with  excess 
of  standard  ferrous  ammonium  sulphate  followed 
by  potassium  permanganate.  A  marked  red  brown 
colour  in  the  final  solution  indicates  the  presence 
of  permanganic  acid  (from  manganiferous  ore)  ;  it 
is  discharged  before  titration  by  the  addition  of 
2  drops  of  concentrated  hydrochloric  acid  or  abou* 
1  mem.  of  benozic  acid  to  the  nearly  boiling 
liquid." — T.  Mom. — Original  Journal  J.S.A.  Assn. 
Analytical  Chemists.  Jan.  1919.  2. — Journ.  Soc. 
Chem.    Ind.,    April   30,    1919.   p.    260a.      (A.   W.) 


Laboratory  Apparatus  for  Evaporation. — 
"  Evaporation  of  liquids  in  basins  on  a  steam-bath 
is  accelerated  by  a  blast  of  air,  which  is  first 
passed  through  a  screw--capped  brass  cylinder,  3 
cm.  by  15  cm.,  packed  with  cotton  to  act  as  a 
filter,  and  then  through  a  heating  coil  of  copper 
tube  2  m.  by  0'6  cm.,  which  rests  upon  the  steam 
pipes  in  the  bath,  and  has  its  outlet  raised  above 
the  bath,  and  connected  by  means  of  rubber  tub- 
ing with  a  series  of  nozzles.  Each  of  these  is  pro- 
vided with  a  glass  stop-cock,  and  is  supported  by 
a  bent  wire  which  slides  within  a  hollow  standard. 
thus  enabling  the  height  of  the  nozzle  above  the 
bath  to  be  adjusted.  The  air  issuing  from  the 
nozzle  is  at  about  60°  C.  By  its  use  water  can  be 
evaporated  in  less  than  half  the  usual  time,  and 
alcohol  in  about  one-sixth  of  the  time.  The 
apparatus  is  also  useful  for  the  rapid  evaporation 
at  low  temperatures  of  substances  which  readily 
volatilise  or  polymerise  at  higher  temperatures." — 
E.  C.  Merrill  and  C.  O.  Ewing. — /.  Ind.  Eng. 
CIkiii..  1919,  11,  230. — Journ.  Soc.  Chem.  Ind., 
April    30,    1919,    p.    269a.      (J.    A.    W.) 

Low  Temperature  Carbonisation,  etc. — "The 
author  considers  that  the  maximum  utilisation  of 
the  material  and  energy  of  raw  coal  would  be  ach- 
ieved by  low  -  temperature  carbonisation  of  the 
coal  with  recovery  of  the  liquid  products  and  a 
portion  of  the  ammonia,  gasification  of  the  result- 
ing coke  with  further  recovery  of  ammonia,  and 
conversion  of  the  producer  j^as  into  electrical 
power.  The  ash  residue  could  be  employed  for 
brick  making,  etc  The  high-temperature  carbon- 
isation of  a  ton  of  coal  at  2000°— 2200°  F.  (1090°— 
1200°  C.)  yields  12,000—13,000  cub.  ft.  of  gas  of 
calorific  value  500  B.Th.U.,  06%  of  coke  residue, 
9 — 10  gallons  of  tar,  and  20  to  28  lb.  of  ammon- 
ium sulphate.  Low-temperature  carbonisation  at 
900°— 1000°  F.  (480°— 540°  C.)  results  in  the  pro- 
duction., per  ton  of  coal,  of  4000 — 6000  cub.  ft.  of 
gas  of  calorific  value  650  B.Th.U.,  70—75%  of  coke 
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•    tar  oils,    and    10     22    lb. 
ol    ammonium    snlphati  L        •  mpeiature    coke 

obtained  by  carbonising  in  Tozer  retorts  (J.  8.  I     I 
1914,  912)  is  nut  friable  and  d  high  yield 

i  t    ammonia    is    obtained    by  tion.     The 

le  content  of  tin-  coke  variei  from  9  to  12  . 
the  calorific  value  being  18,300  B.Tb.U.  per  Lb.  Bj 
stripping  t1  odnced   by  the  low-temperature 

■   .in  oil  of  the  nature 
of    motor    spirit  iO  -0  800)    is   obtained 

ii  of  coal.     Thi  •  ■:••  propel  I 

I ia rail  .         I       ilta   are   tabulated   of   the   yiel 
the    variotu    products    obtained    by    the    carbonic 
at  ion  at  temperatures  below   l  - 

i  oals.     The    various    frac- 
tions  ot'   the   tar   oil      |  properties   rendering 
them   useful    as   motor   Bpirit,    fuel,   oil,   and   lubri- 
ly.        Naphthalene   and    anthracene 
are    absent.         I  he    pitt  h    is    charai  by    its 
plastitity   and    !                                                   urbon.     The 
low-temperature    retort    (lor.   cit.),   in  which 
coal   is  carbonised    in   a   numb                       trie  an 
nular   iron                                       a    central   k;,s   way, 
/.,  1011,  145,  383.     F    l»    M  \r. 
-11M.1       Journ     So( .    I  h. ,       I ,  ,1  .    April    15,    1919, 
p.    212a       I      \     U. 


O-TOLIDINI      KB     \    I  'OLOR]  Ml  I  R  [I     TES  I     FOB    <  rOLD. 

'in  ;old   (as  gold  chloride)   in   1  million 

water   gh  'it    yellow    a  loration 

when  treated  with  a  0*1%  o-tolidine  solution  in  10 

chloric  and:  with  a  solution  containing  1 
part  of  gold  in  20  million  the  yellow  coloration 
can  ju.-t  be  detected  in  a  depth  of  in  cm.  of  liquid, 
ithenium,  osmic  acid,  and  vanadic 
acid  also  give  a  yellow  coloration  with  tl 
but  the  following  metals,  when  present  as  chloi 
do  le  ■  Aluminum  ny,   bai  ium 

muth,  cadmium,  calcium,  chromium,  cobalt,  a 
iridium,     Lead,    magnesium,     mercury,    mang 
nickel,  platinum,  rhodium,  sodium,  strontium,  tin, 
uranium,    and    sine.       The    solution    to    be 
should  from    nitrons    acid    and    reducing 

is     obtained     instead     of     pure    yellow."     \\       B 
"       \naly  ' .      1919,      | ;.     94,     Journ 

hoi  .    April    30,    l  \     W'A 


I  ■■  \ 

The   volumetric   methods  described    in  the  litera 
t  are   t..>    the   •  -t  imat  ion  of  nil  insatisfai 

The  following  method 
The  mint,     olution   it   run   into  an  I    stan 

dard    pen .mate   acidified    with    sulphurii 

1 1       ;  .     ■   1 1     cnnstanl  1  1 

l  bv  the  addit  ion  1  I 
ml. 11  dt.'  i  inn    oxalate,   or 

de,    and    1  he  lui  m: 

inn   perm  The 

esl no  '•  i.\    moderate  amoo 

dl     amountt     of     bromide       Silver 
mint'  ,1    for  ii-. 

standard     in    nitrite  nn    nitrite 

solution   titrated    wit      1  ■<.,■  I,\ 

t he  met li".l   de  1  rib  d  ah    ■  tisfacl 

dard    solution,   01    sodiun  ilution    may   be 

standardised    gravimetrically    by    " 
siK ot    l.ioin.ii.      to     silver     h.-omide    bj     1 :  1 
method       '     S     Laird   and    1     I      Simpson,  Journ. 

1     ■     w 


MaGNCSIUM. — "  The  product:  gnesuun  ui» 

omercial   m  .1   in   1915  .it   of 

supplies  from  liermauy   being  <  ui  off,  and  to  meeo 
greatly    ini  the    metal    lor 

war  materials.  in  1915  the  output  of  the  three 
producing  brms  was  -in  tons  01  magnesium  una 
an  average   selli*  ;  in    1  u  1  / 

bve   brms  produced   al    tons  ol    tb<    metal   with   an 
Lung   pi  11  e  ol    only  ei    lb.,   but 

1   these  ceased   to  manufacture  on  account  of 
the   low  price.     The   pre  war  pi  ice   of    the    import- 
ed  metal  Id.    per    lb.     Most    of    the   mag- 
nesium   produced     111     the     In  1.-    inaae 
from    magnesium    chloride    residue    (bittern) 
the  salt  brines  at   Midland,  Mich.,  from  mag 
and    dolomite    from    '  alifornia    and    fi 
ville,   Quebec.       A    1 

Francisco    Bay,    Cal.,    where    almost    inexhau 
supplies  of  suitable  □  •  ompound 

able.     Magnesium  is  1.^1   into  rods  14—18  in 
and    § — 2    in    diameter    and    is    drawn    into 
The  powdered  material  must   pass  through  No    -00 

that    it    may     hum    rapidly.         The 

chief  uses  at  present  arc  (a)  flashlights  ;  (/>)  chem- 
i.  ilr  ignition  of  thei mite  ch 

stituent  of 
alloys  particularly  in  association  wil  alum- 

inium, which  produces  a  metal  1*75  with 

ngth   equal   to  that  of  gun   metal        Another 
aluminium  magnesium    alloy    containing    onlj 
of    magnesium     (magnolium)    is     used    for    making 
forks,  Bpoons,  etc.,  and,   generally,   where  a  Light, 
white    metal    is    requ  irating 

agent  ;   (g)   for  cathodes   in  the  electrolyi 
till    or    alkaline    solution-  etals, 

and  in  the  elei  I  I   alkali  chl      dee    M 

ium   anodes   are   used   for   producing    zalvanoplastic 
:     nil  kel    and    cobalt.     It  udered 

probable  that  magnesium  will  shortly  be  mad  as 
extensively  as  aluminium."  I  s  Otol  Surv. 
Dec.,  1918.)-  Journ.  Soc.  Chem  Ind.,  April  15, 
1919,  p.    126  ;        I     A.    W.) 
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l.i  \.  nr. 1.    Roasted   '  oppi  r  Oris  \>      mpi 
ment    in    the    p                   leaching 

being  demonstrated   in  Vancou  er  1  M  •     ■       I     \ 

Dalziel.     Th <•  particlet  n  sulphuric 

acid    solution    by    jets    of    air.       The 

1     out     111    24     hour.-,    and    the    i  I   "ii    is 

siphoned     off     directly     into     electrolvt 
1  .  May  31st,  p.   188  R        \     W 


II  loll     SPl  ii'    Si  1  1  1  -         \t     thi 

\  mei  i<  10   Steel  Treati        S  ^; 

McKenna,   of   the    Vanadium   Steel   t'om* 
a  brief  sket  methods  used  in  the  manufac- 

ture of  high  speed  On  the  whole  he  thoti?ht 

that    a    better    product    Id    be    produced    in    the 

electric  furnace  than  in  the  crucible       The  av< 

1  hemii  al  1  omnoi  I  m  ■_  sten,   16 

to  20  ;  chromium,     3      I  urn .    .    '■■    U  ! 

earl... 11.    0*82    t.     0  77  :    sulphur    and    phospl 

ilphui    and  phosphorus,  0  02  1 

■    •  1  1    in  inganese    and 

silicon  was  not  considered  of  an>  consequence,  but 
copper  ami  arsenii  were  not  t..  be  allow..!  under 
anj    1  in  nn    ■  lli»-  physical  treatn 

steel  in  rolling  into  ;  msidered  of  funda- 

nee,     ami     be*  this     Mi 

McKenna    believed    tl.it    the   steel    ,  jhou'df 
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mainly  depend  on  the  producer  in  the  matter  of 
specifications  and  adapt  himself  to  the  brands  of 
steel  offered,  which  the  producer  offered  in  a 
reasonable  variety. — R.  C.  McKenna,  Iron  and 
I'oal  Trades'  Review,  January  2,  1920,  p.  30. 
(J.  A.  W.) 


Stellite  and  Stainless  Steel.  —  "  In  1899  the 
author  produced  an  alloy  consisting  of  practically 
pure  nickel  and  pure  chromium  by  heating  their 
mixed  oxides  with  aluminium.  This  alloy,  when 
jpolished,  retained  its  lustre,  even  in  the  atmo- 
sphere of  a  chemical  laboratory,  and  proved  to  be 
practically  insoluble  in  nitric  acid,  even  when  boil- 
ing. It  is  malleable  when  cold,  and  under  proper 
annealing  can  be  worked  into  sheets  and  wire. 
Shortly  afterwards  an  alloy  of  cobalt  and 
chromium  was  produced,  which  not  only  showed 
i,he  same  untarnishable  properties  as  the  nickel- 
chrome  alloy,  but  possessed  much  greater  hardness. 
The  alloy  could  not  be  worked  to  any  extent  cold, 
but  was  found  to  be  malleable  at  a  bright  orange 
heat.  In  1909  a  cutting  blade  was  made  of  the 
alloy,  which  took  an  edge  comparable  to  that  of 
tempered  steel.  Later,  tungsten  or  molybdenum 
was  added,  and  the  alloy  thus  produced  was 
sufficiently  hard  to  turn  iron  and  steel  on  the  lathe. 
Later  experiments  demonstrated  that  such  alloys 
when  properly  formed  would  scratch  any  steel,  and 
would  stand  up  under  much  higher  speeds  on  the 
lathe  than  the  best  high-speed  steel  tools. 

Generally  speaking,  the  cobalt-chromium  alloys 
possess  three  distinctive  properties,  namely  :— (1) 
They  are  untarnishable  under  all  atmospheric  con- 
ditions, and  immune  to  nearly  all  chemical  reagents. 
\2)  They  possess  great  hardness.  (3)  They  retain 
their  hardness  up  to  visible  redness.  Some  of  the 
stellite  articles  for  ordinary  use  are  formed  from 
alloys  of  cubalt  and  chromium  only.  This  alloy 
answers  well  for  table  knives,  spoons,  etc.  The 
harder  edge  tools,  such  as  pocket-knives,  surgical 
instruments,  etc..  contain  in  addition  to  cobalt  and 
chromium  a  certain  amount  of  tungsten  to  give 
them  greater  hardness,  while  in  other  instances  a 
certain  amount  of  iron  is  introduced  into  the  alloy 
to  soften  it  so  that  it  may  be  more  readily  worked. 
Such  articles  include  table-knife  blades,  pocket- 
Imife  handles,  certain  dental  instruments,  etc. 
"When  iron  is  added  to  the  alloy  the  resulting  mix- 
ture is  termed  'Festel  metal.'  This  beautiful  and 
easily  workable  alloy  is  well  adapted  to  the  manu- 
facture of  fine  door  latches,  door-knobs,  and  high 
class  sanitary  fittings  for  bath-rooms,  lavatories, 
etc.  It  is  not  malleable  except  at  a  bright  red 
heat,  but  when  a  certain  portion  of  nickel  is  added 
it  mav  be  worked  cold  on  the  lathe  or  under  the 
file. 

Some  of  the  later  stellite  alloys  have  shown  most 
remarkable  resistance  to  chemical  reagents.  One 
of  these,  possessing  quite  high  chromium,  takes  a 
magnificent  polish,  resembling  that  of  burnished 
silver.  This  alloy  retains  its  lustre  perfectly  in 
boiling  aaua  regia,  and  is  not  affected  in  the 
slightest  degree  after  immersion  in  that  liquid  for 
a  period  of  14  days.  Tt  is  slowlv  attacked  by  cold 
hydrochloric  acid,  but  is  practically  immune  to  cold. 
strong  sulphuric  acid,  and  nearly  immune  to  the 
same  acid  in  the  diluted  form.  It  is.  of  course, 
strictly  immune  to  nitric  acid  of  all  strengths. 
Balance  weights  made  of  this  material  retain  their 
lustre  under  the  mist  trying  conditions  There 
seems  to   be   no   good    reason    why   thev    would    not 


answer  equally  well  as  the  more  expensive  piatino- 
iridium    alloys   for   standard    weights   and   measures. 

Numerous  metals  may  be  added  to  stainless  or 
rustless  steel,  and  some  of  these  may  contribute 
slight  benefit,  while  others  may  be  slightly  detri- 
mental. Among  these  are  nickel,  cobalt,  vanadium, 
silicon,  boron,  tungsten,  molybd.  num.  titanium, 
and  tantalum.  It  is  evident  that  an  indefinite 
number  of  alloys  could  be  thus  formed,  some  with 
and  some  without  the  above  elements,  but  none 
would  be  stainless  unless  it  contained  the  proper 
amount  of  chromium,  which  is  the  essential 
element  to  be  added  to  nickel,  cobalt,  or  iron  to 
produce  a  stainless  alloy. 

About  two  or  three  years  after  the  author's  dis- 
coveries recorded  above,  Mr.  Harry  Brearley,  of 
Sheffield,  discovered  practically  the  same  properties 
in  chrome-steel  independently  of  the  author.  Mr. 
Brearley  filed  an  application,  and  the  TT.S.  Patent 
Office  granted  a  patent  to  him.  Mr.  Havnes'  first 
application  for  a  patent  was  refused,  but  on  a 
second  application  in  May.  1919.  practically  all  his 
claims  were  granted  by  the  U.S.  Patent  Office. 
A  personal  service  corporation  was  formed  in  the 
States,  to  which  both  the  Haynes  and  Brearley 
patents  were  assigned,  and  licences  have  now  been 
granted  to  the  principal  steel  makers  for  the  manu- 
facture of  stainless  steel  under  these  patents.  The 
Corporation  is  the  American  Stainless  Steel  Com- 
pany,  with  offices   in   Pittsburgh. 

Stainless  or  rustless  steel  consists  essentially  of 
an  allov  of  iron  and  chromium,  containing  usually 
from  01  to  1%  of  carbon,  though  the  latter  element- 
may  be  present  nn  to  nearly  2%  without  interfer- 
ing seriously  with  the  working  qualities  of  the 
steel.  Owing  to  the  high  percentage  of  chromium 
and  its  tendency  to  oxidise  at  the  melting  point, 
even  in  the  presence  of  carbon,  it  has  been  found 
advisable  to  melt  the  steel  either  in  crucibles  or 
in  the  electric  furnace.  After  melting  the  metal 
mav  be  poured  into  ingot  moulds  in  the  usual 
manneT,  and  the  ingots  thus  obtained  mav  be 
Eorged  or  rolled  into  bars  or  sheets.  If  the  ingots 
are  of  eomparativelv  small  size  they  will  be  found 
to  be  very  hard  after  casting,  especially  if  thev 
have  been  stripped  hot  and  allowed  to  cool  rather 
rapidly  in  the  air.  Indeed,  small  bars  thus  pro- 
duced are  likely  to  be  almost  file-hard.  Tf  a  small 
piece  of  the  steel  thus  produced  and  a  piece  of 
ordinary  steel  are  placed  in  a  beaker  and  covered 
with  nitnc  acid,  the  ordinary  carbon  steel  will  be 
dissolved  with  great  violence  while  the  chrome- 
steel  will  remain  utterlv  unchanged.  This  is  true 
whether  the  steel  contains  carbon  in  large  or  only 
minute  quantities. 

Cold  chisels  cast  in  iron  or  pranhite  ingot  moulds 
are  sufficiently  hard,  without  tempering,  to  cut 
ordinary  iron  or  steel.  By  heating  cast  bars  to  a 
bright  orange  temperature  thev  can  be  forged 
nrettv  readilv  into  various  forms.  After  th°  forg- 
ing is  completed,  the  metal  mav  be  allowed  to  cool 
in  the  air,  and  will  be  found  to  possess  remarkably 
fine  grain  and  erood  cutting  qualities.  Quenching 
in  water  enhances  tic  hardness  to  a  considerable 
degree,  particularly  if  the  steel  contains  more  than 
oi  carbon.  Tt  is  best,  however,  to  use  oil  for 
ouenching.  in  ordc  to  avoid  lonal  contraction  stress 
in  the  finished  article.  Notwithstanding  the  com- 
paratively high  temperature  of  working  this  steel, 
the  bars  show  almost  no  scale  during  forging,  and 
when  finished  are  covered  with  a  blue-black  'skin' 
consisting  of  a   thin   film   of  oxide. 
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oxidation    and 
mce    to    d  paratively    high 

temperatures,  the  alloj   is  admirablj  Baited  fo 
engine    valves    and    distilling    apparatus,    and    for 
other  purposes  of  I  i  jround 

and  polished  the  all  tarnish  to  a  remark- 

able degn  i       I '  ,iiii  this  ■ 

far  superior  to  any 
othei 

or  chisels   made   from   it    not  onlj    will   not   rust   in 

d    when   ei  | 
a    .     I:    si    aid    find   a 
pro]  eller    bladi 
idulua    oi    <  las!  i<  itj     is    much 
highei  tli  in  that  of  bi  iction 

ml   sail    water   perf<    I  Ij 
Mi    and    comparatively    high    elastic   limit    are 
It   v  ill  il  lubtless  also  have 
.i  ion    in    the    manufai  ture   of    pump- 
i  ylinder   linings,   pun 

|uary   in   I  of   the  >i 

sion,  the  author  stated  that  the  1  tr<  ngth  of 

stelliti  i  maximum  of   160,000  lb.   per 

sq.    in  .    with    a    fair  elongation,    \  irying   with    the 
.    and    t  hi     reducti  m    in 
I  hat    kind'    would    not    be 
6   to    B%.     It    i-    not    very    marked.     Sometimes    it 
■  dud  ion,   i.v-  in,'   to  a   strain   in 
tempering,   perhaps  at    the  point   oi    rupture.     That 
on    of    heat    t  reatm  Hatnes 

\pril     30,     1920, 
l      \     VV.) 

MINi 


II.  .i 

i  Deep  the  <  \  mmitU  < . 

In  the  pi  it   we  propose  to  make  a  pre 

•  ion,  and  t  i 
indicate  the  lines  on  which  we  are  working  and  the 
detailed   points  <>n   which   informati  j,  col 

I      Although   the  human   body   temperature   is 
iboul  98  '!  I  all . . 

and    any    abnormality    in    its    i  mptoms    of 

i   known  t  hat   men  can  live  in   |"' 
ii    ti  mpi  '  from  con 

bly  below    zero   Fahr.  t"   120  d  ;  and 

probably  no  animal  or  living  organism  of  any  kid 

■ 
ture,  and,  at  the  same  time,  retain  its  physio! 

I    man   can. 

\  experimental    investigation    re- 

to  be  done  b  fore  i ;  which  in  a.  tual 

mining   pi  a<  tice  limit  i  orm  il 

i   « it  ii  precision  :  but   the  mam 

m  all  con- 

intei  ference,    t  he    In  ing    body    n 

internal    temperaturi    by    Beveral    mi  ■   first 

of   thi  the    blood    flow   through 

hi.      It'  the  temperature  below 

i Ii  it  of  the  bod;  n  from  the  body 

bj     both  and 

i  nli.it  ion.     The  i  onduction  t"  air  t .ru]<  to 

a  itli   t  he  rate  of   m  tempei  ature 

■  I  the  air,  «  Kile  the  li  -  vary 

with  the  Burroundin  By  varyii 

I   tte    at     w  hi.  III. 

the  body   ri  f  heal 

"  'ii   i"  thi  'nailer  quantity 

led   i«l i   •  m  it.  and 

versa.     It   is  evident,  however,  Chat   thi 
regulation   must    fail    in   a   sufficiently   warm 


Bphere.     A  furl 

the  fact  that  in  a  cold  environment  the  production 
a  within  the  body  tendi 
•  il  muscular  activity.  But  there  i-  a  limit 
t'.  the  amount  l>y  which  the  heat  production  in  the 
body  can  be  diminished.  Hen.'  this  means  of  re- 
gulating must  also  fail  in  tlj    warm 

In    warm    atmospheres    ti  •  third 

,  ition,    ami    this    is    the    most    im- 
portant one  in  relation  to  deep  and  hot  mines 
soon  as  the  body   temperature  tend 
normal,    t1  iy   the 

skin,  and  the  disappearan 

tli. II      of     this     sweat      keeps     the     skil  til  it 

•.hen    the   air   temperatu  e   the 

temperature,  the  latter  remains  normal  if  the 
with  sufficient   freedom. 
•.   and  I'li;. 

fundamental  impoi  I  ■  lation 

to   the   Bubject   of   this   report 
what     detailed    consideration.      When 

amount   of  heat    which   i.-   require 
lion    into    •«  "  latent  "    he 

or    2'2    lbs.    of    water    at    body    temperature    into 
aqueous  vapour  at  tl  .  the  heat 

requii  would 

V.  .11111  ■ 

quarts     from     1 1  ot     to    boiling  point         \ 

miner    working   at    his    full   normal  mi 

produce    heat    aj    the    average    rate 
calories    per    hour    during    Beven    hours'    woi 

Lories  dui 
if   the    temperature   of    the   air   wei 
that    he  could 
•iuction,    he    would    requin 
order    to    keep    his    body    temperature    normal,    to 
evaporate  during  the  shift   about   •''• 
6  pints,  or  about  I  lb  With  ;i 

tempera! the     amount  ration 

i    would,  f    the 

r  possibly  nearly  all  of  it.  w 
of    by    radiation    and    conduction.      Now    the   body 

can    produce   quite   easily    sv.nt    .it    :  1    lli. 

n  2  lh-    per  hour  for  mi  time, 

provided  that  sufficient  water  i>  .hunk.     Dr,   '■ 
Hunt    determined    recently   the 

:    healthy 
during   active   outdoor   life   in    India   with   a 

temperature  during  the  day  of  al t   1 1  -~»  deq  .  and 

found  that   the  smallest   quantity  was  .'{  >;all  i 

30    lh-       \ .  .'  lj    all    of   tin 

sweating.     It  should  l>e  noted  that   large  qua 

of    sweat    in  iv    be   evaporated    without    any    visible 

moisture  being  s  en  on  the  Bkin.     In  hot   and  dry 

climates   thi  y  little  \  isible  ]   and. 

indeed,    it     is    evident    that     sweat     which    dripfl    from 

in    without  wholly    v 

Melbourne,    found    that    in   hot 
and  dry  weather  in   Australia  about  1   ll>    of 

per    ! r    ii  t    without    the    skin    or   clothes 

d I  :      I 

pondingly  large 
quant  I  :   without 

■  ration    of   the   blood  ;   but, 
after  a   time,    it  •  ,   drink   ei 

pleniah   tl  •  d    it    is  well   known 

that    miners    in    hot    mines    re. pi  ]    supply    of 

tl  Cornish     mines    each 

down  with  him  a  small  .ask  of  v. 

far  as   mining   conditions  d,   the 

ty  of  the  body  for  sweating  to  the  requisite 

illy    unlimited  ;    but  litionl 
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fox-  evaporation  of  sweat  may  be  altogether  defec- 
tive. Consequently,  everything  turns  on  these  con- 
ditions. It  is  clear  that  if  the  air  were  already 
saturated  with  moisture  at  the  body  temperature, 
there  could  be  no  evaporation  from  the  skin,  so 
that  no  heat  could  be  given  off.  The  body  would 
then  be  defenceless  against  heat,  and,  despite  pro- 
fuse sweating,  the  body  temperature  would  drift 
upwards.  If,  however,  the  air  were  only  saturated 
to  a  lower  temperature — that  is  to  say.  if  the 
"dew-point"  were  at  a  lower  temperature — eva- 
poration from  the  skin  could  still  occur :  and  if 
both  the  evaporation  and  the  skin  circulation  were 
fast  enough,  the  body  could  get  rid  of  its  super- 
fluous heat.  Now  the  rate  of  evaporation  is  prac- 
tically proportional  to  the  rate  at  which  air  passes 
over  the  moist  skin  or  clothes.  If  this  air  were 
completely  stagnant,  the  aqueous  vapour  could  only 
escape  outwarcis  by  the  extremely  slow  process  of 
gaseous  diffusion.  On  the  other  hand,  unsaturated 
air  not  only  tends  to  cool  down  a  moist  surface 
towards  the  dew-point,  but  also  tends  by  conduction 
to  warm  up  the  cooled  surface  towards  the  air  tem- 
perature ;  and  unless  the  air  current  is  very  con- 
siderable, radiation  will  also  contribute  appreciably 
in  this  direction.  The  result  is  that  when  there  is 
a  sufficient  air  current  to  swamp  the  influence  of 
radiation  and  conduction  through  still  air,  the  sur- 
face assumes  a  definite  temperature  between  the  air 
temperature  and  the  dew-point ;.  and  when  no  other 
source  of  heat  or  cold  is  affecting  the  surface,  this 
intermediate  temperature  is  known  as  the  "  wet- 
bulb  "  temperature,  as  it  is  the  temperature  as- 
sumed by  the  bulb  of  a  thermometer  kept  most  with 
water.  The  temperature  of  the  moist  skin  is  evi- 
dently not  the  wet-bulb  temperature,  but  some- 
thing intermediate  between  the  latter  and  the  body 
temperature,  since  the  body  heat  is  tending  to 
warm  the  skin.  The  greater  the  air  current,  how- 
ever, the  more  nearly  will  the  skin  temperature 
approximate  to  the  wet-bulb  temperature  if  the 
skin  is  moist,  provided  that  the  heat-flow  from  the 
interior  of  the  body  to  the  skin  remains  constant. 

As  the  web-bulb  temperature  is  the  temperature 
to  which  a  moist  surface  can  be  cooled  by  evapora- 
tion in  air  if  the  cooling  is  not  hindered,  and  the 
wet-bulb  temperature  may  be  the  same  when  the 
air  temperature  and  dew-point  are  far  apart,  it  is 
only  to  be  expected  that  (other  things  being  equal, 
such  as  the  amount  of  clothing,  the  air  current, 
and  the  production  ot  heat  in  the  body),  the  effect 
of  warm  air  in  raising  the  body  temperature  ab- 
normallv  will  depend  on  the  wet-bulb  temperature. 
That  this  is  actually  the  case  was  shown  by  Hal- 
dane,  who  found  by  observations  in  a  hot  disused 
level  at  Dolcoath  Mine  and  in  laboratory  experi- 
ments that  if  the  wet-bulb  temperature  exceeded 
88  deg.  in  perfectlv  still  air,  and  during  rest, 
with  a  minimum  of  clothing,  the  body  tempera- 
ture rose  continuously,  and  the  faster  the  higher 
the  wet-bulb  temperature.  What  the  air  tempera- 
ture, or  the  dew-point,  or  the  relative  humidity 
were,  did  not  mattpr  except  in  so  far  as  they  af- 
fected the  wet-bulb  temperature.  Thus  an  air 
temperature  of  133  deg.,  with  the  wet-bulb  at  88 
deg..  had  no  more  effect  on  the  body  tem- 
perature of  88  deg.  with  the  air  saturated.  At 
both  temperature  the  body  was  iust  able  to  keep 
its  temperature  from  rising,  and  there  was  pro- 
fuse sweating  :  but  at  88  deg.  most  of  the  sweat 
failed  to  evaporate,  and  was  thus  wasted.  In  a 
further  series  of  experiments  at  the  Doncaster 
Coal   Owners'   Laboratory  and  at   Oxford  the   same 


observer  found  that  when  the  wet-bulb  temperature 
was  above  the  body  temperature,  the  rate  of  rise 
of  body  temperature  depended  also  (other  things 
being  equal)  on  the  wet-bulb  temperature  and  not 
on  the  air  temperature.  When  an  air  current  was 
present  and  the  wet-bulb  temperature  was  below 
the  body  temperature,  it  required  a  higher  wet- 
bulb  temperature  to  cause  a  rise  of  body  tempera- 
ture, just  as  might  be  expected.  But  with  the 
wet-bulb  above  the  body  temperature,  an  air  cur- 
rent accelerated  the  rise  of  body  temperature  :  and 
with  the  wet-bulb  temperature  at  l_'ll  deg.  or  more, 
a  painful  burning  sensation  was  produced  by  mov- 
ing air  or  by  bodily  movements  which  brought 
more  air  into  contact  with  the  skin.  When  mus- 
cular work  was  done,  the  wet-bulb  temperature  at 
which  the  body  temperature  began  to  risi 
lower,  as  could  be  expected  in  view  of  the  greatly 
increased  heat  liberated  in  t he  body  during  work. 
In  other  work,  continuous  hard  work  was  impos- 
sible in  still  air  unless  the  wet-bulb  temperature 
was  considerably  below  SS  deg.  Thus,  even  with 
the  wet-bulb  temperature  at  78  deg.  continuous 
fairly  hard  work  in  still  air  was  impossible.  The 
wet-bulb    temperature    at    which,    with    an    air    cur- 

I  rent  such  as  might  be  expected  along  a  well-ven- 
tilated  working-face,   and   an   amount   of   work   such 

1  as  an  average  miner  does,  the  normal  body  tem- 
perature mould  be  maintained  was  not  determined, 
and  remains  to  be  ascertained.  Judging,  however, 
from   such  observations  as   have  yet    been   mad-   [n 

,  deep  and  hot  mines,  this  wet -bulb  temperature  is 
not  much  above  80  deg.,  and  for  the  purposes  of 
the    present    Eeport    we    may    provisionally    assume 

it     to     I,  ! 

Ill   this   country   the   outside   wet-bulb   shade   tem- 
perature,   in    even    the    hottest    summer    weather,    is 
!    seldom    above    70    deg.,    and   then   only    during   the 
hottest    part    of    hot    summer    days.      A    wet-bulb 
!    shade    terrperature    over    73    deg.    is    scarcely    ever 
experienced,  and  such  a  temperature  is  exceedingly 
trying  to  persons   wearing  ordinary   clothing.      In   a 
mine,    however,    clothing    is    reduced    or    discarded 
as  the  wet-bulb  temperature  rises,  s  i  that  men  may 
I    be   quite    comfortable    at    wet-bulb   temperature-    i  i 
;    80    deg.    or   more.      In    some    tropical    countries   the 
shade   wet-bulb   temperature    is   often   over   80   deg. 
for  several  days  at  a  time  :  but  in  dry  tropical  heat 
the   wet -bulb   temperature    is   often   below   70   deg., 
although    the    shade    temperature    is    110    deg.    or 
more. 

It  seems  evident  from  the  foregoing  considera- 
tions, that  in  dealing  with  the  difficulties  caused 
[  by  heat  in  desp  mines  the  chief  aim  of  mining 
!  engineers  must  be  to  keep  down,  not  the  air  tem- 
perature itself,  but  the  wet-bulb  temperature  :  and 
a  subsidiary  aim  is  to  keep  the  air  in  motion  as 
far  as  possible  at  all  working  places.  We  mav 
now  consider  generally  how  these  objects  may  be 
atained,  leaving  detailed  discussions  to  further 
reports. 

With  increasing  depth,  the  natural  temperature 
of  the  strata  increases  steadily  ;  and  a  common 
rate  of  increase  appears  to  be  about  1  deg.  in  70 
ft.,  though  this  is  one  of  the  questions  on  whi"h 
we  are  collecting  data.  Thus,  assuming  that  the 
mean  surface  temperature  in  this  country  is  about 
49  detr.  Fah..  the  natural  rock  temperature  a* 
2.200  ft.  will  be  about  80  deg.  If.  therefore, 
there  was  very  little  ventilation,  the  air  tempera- 
ture would  not  be  less  than  80  desr..  and  the  air 
would  be  saturated  with  the  moisture  given  off 
from  the  damp  strata.     Actually,   however,  the  air 
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would  I"  illation  of 

coal,    timber,    etc.,    would    ra  emperature. 

There    would,    therefi  .     difficulty 

from  the  heat.      It'.  the   ventilation 

adequate,  the  conditions  would  be  very  *  1  i Ff •  i 

Tim-  the  problem  of  underground  temperature 
:  into  that  of  ade- 
quate ventilation,  planned  with  a  clear  conception 
of  what  ie  required  in  order  to  prevent  1 
the  miners'  working  capacity,  and  not  merely  to 
obviate  trouble  from  firedamp  or  vitiation  of  tin- 
air  l>y  othei  Our  investigation  is  beinj 
ried  out  with  tin.-  provisional  conclusion  in  view, 
and   we  are  collecting  evidence   for  the   purpi 

_   it   in  every   way,  and  of  throwing  light  on 
all  the  factors  which  have  to  be  taken  into  account 
ntrolling     the     wet  l>ull>     temperature    under- 
ground. 

It  i-  -.in  intention  to  present  further  and  more 
detailed  R  ports,  both  <>n  what  has  already  been 
done  and  i. n  future  progress.  The  conclusions 
reached  in  the  present    Report  may  be  Bumma 

I  he  hindering  i  fleets  on  men  of  the  heat  in 
deep  mile-  depend,  nol  on  the  temperature  of  the 
air,  but  on  the  wel  bulb  temperature  and  the  d 

gnation  of  the  air. 

(_')    In    the   downca   I  d    main    intakes   of    a 

well-ventilated    coal    mine   the    natural    temperature 
nf    the    si  iata    has    im    appreciable    influence    either 
i<n   the  temporal ure  of   t he  air  or  on   tl 
tempera!  u 

(:{)    The   data    as    \et    available    indicate   that    by 
ed     vent ilation     and     avoidant  e     of 
•   the   hinderin  n    men   of   the   hi  >' 

in   deep   m  nei    can   be  obviated    up  to  any   depths 
contemplated   in  the   working  of  coal  or 
minerals    in    this    country.     1st     R 
Committee,  /.  and  C.T.R  .  Sept.   12,  1919,  p 
.1     \     W  | 


si-mm m: v    iii     I n: mi    Regulations    i ob     Ri 

mi-     i  nui  i:     THE    Coal     Mink      \'  i       "The 
breathing  pro>  ided    at    a  t  it  ion 

or    mine    shall    be    i  I  for    the    t me-    being 

approved   bj    I  te, 

\ alve   shall    supply    nol    less    than 

tWP  I]       pel       IM!I 

en   in  ever}    cylinder  shall   be  analysed 
breathing  and 

shall    nol    contain    more    than    2       of    impurit 

v    breathing    apparatus    .hall    be    thoroughly 
d,    and    at     least    01 
monl  h. 
I  ted  for  a  I   leasl 

ml  t  ',„il  Tradt  • 
/.'-  <■,,  w,    Man  h.    19,    1920,    p      91         I      I.   W.) 


\  i.  i    \    PAPI  B    ON    M  i\i  ..Mrs. 

Dr      Lister    Llewelyn    oi  t     prevention. 

\  paper  on  tl  inci 

deuce,    ami  n    nf    inn  • 

ni nlnited   b\    the  author  at   the  m 
of    the    North 

I  held      at       liic      M  inine;      S,  hool, 

t  I  v. 

The  author  urged  the  dominating   imp 

ed    illumination    in    safety-lamn    mines,    and 

ted    that    t  he    ' '  G 

Britain    and    the    Mil  Fedei    tion      h   aid 

contribute   i    to  a    fund    for   n  seari  h 

better  means  "f   illumin  it 


In  the  course  oi   his  papei    he  stated   that   there 
had   been  to   the  causal . 

the  di  the  position  assumed  by  the  miner 

at  his  work,  ai  Bcient   illumination,     lioal 

English   ob  >w    held    that    the   chief    I 

deficient    illumination.     There    were    two    dis- 
tinct    varieties    of     the    disease.      In    the     first,     the 

Bymptoma    were    absent    or    latent,    and    the    man. 

ing    no    diability,    was    unaware    that     he    had 
_ ' 1 1 1 1 ,~  ;    iii   the  Becond,   the  disease   was  mani- 

and     the     man     is     n  -     im  apai  itated 

In  his  own  series  of   1,400  consecutive  cases,   1,159 

•  d    2  IS    Were    latent. 

Physical   Signs,     The   signs  "f   th« 

tinned     the     author,     are      .-     follows:      I  n\ oluntary 

and    irregular    movements   of    the   eyeballs,    chiefly 
nt  a  rotator)   character,  tremoi   of  the  eyelid 

brOWS,    lead.    and.    in    BOmi  •   Tea    of    the    neck 

and    shoulders.        A    backward    inclination    nf    the 
with     Irooping   eyelids   is   characteristii 
ion. 
Liability    /<>    Accident.      Is    a    man    with    i 
inns  a  dangei    to  himself  and  I  I   believe 

many    sm. ill    accidents    and    probablv    t 
■  he   direct     esult    of   the 
known   of    manv    men    being    sent    out    "f   the 
pit  by  the  mai  Feai   ol   this  dai 

is,    hew.  v  er,    the    possibility    of    a 

namely,     that  ,  i  \      result     from     the 

failun  oilier  suffi  m    the 

( "oil  lid   to    be    part  icul  irlv    i 

and    hnlinq  ■  mm    nut    i 

i   factm    in   the  •  insntion  of  the  d  - 

uioii    in    -ifety    lamp    n 

illy  unknov  ri  in  naked  liL'ht  mines  It  is 
unknown  in  metalliferous  mines.  As  the  ordinary 
-  ifel  \   lamp  is  equal  I 

•  audi  dirtv     _■ 

1     10    S.C.D..    1  he    ill.  M  it  \     .■(     il'umiii  at  ion,     a- 

with     the     nrdinan      candle     is     low,     and     to 
ibes   the   prevalence  of   i 
mus  in  safet\  limn  mines    He  measured  th*  actuil 
amount    of   light    falling   on   the   workins   plan 

!  •    '  li'dlt        colliell. 

die.     in    safety  ]:iiiim 

18,    r.i     i    "■    of    that    obi 

f  i  >  ••!     an     oii.'n 

Prevention    nf    Nyttagmv  Deficiency    of    ill m 

mination    as    the    factor    In    the    production    of    the 



into    insign  Kelv,    it     it 

which    i  an    1"     de  ill    witl        I  main 

ronsid  hii  ii    must    be    t  'ken    inl 

ll'lllleK  |  I         \ 

imbei    of  \  •  an  nf    . 

'"OUIIll        lif"       lief  flip 

ill iiirim  it  ion    in    open  lighl 

■ 
a  I » '  ■  ■  i  ■ , 

full 

Of       .'1IY        '  ■.,,.,   ,]1       ,,,,)        i„ 

Thai    the   illun 

fold      r.<\  'I'h  tl  not    be   i  ■nc 

It    miv    be   objei  l»»d    that    n    lamp    of 

In    the    first    pi*  ■ 
should     H  •  marine 

.  inil.ie  ,,f      i r r \  in—  a   i"iu    gun,  nor  »n  aeroi 
■    ■  f  th  ing  the    s  tlantic,  nor  .,      I 
result  ol 
d   a   di  t   i  minal  ion   to  su 
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now  familiar  facts.  In  the  second  place,  a  lamp  of 
5-candle  power  is  not  necessary.  Despite  the  theory 
of  relativity,  the  law  of  inverse  squares  still  holds 
for  illumination.  If  you  place  a  lamp  of  1 -candle- 
power  in  the  miners'  cap,  you  will  increase  the 
illumination  at  least  five  times.  A  little  considera- 
tion will  make  this  clear  ;  the  lamp  is  nearer  the 
coal-face  and  is  not  left  hanging  on  a  post  many 
feet  away ;  the  candle-power  is  greater  than  that 
of  most  lamps  in  present-day  use,  and  the  rays 
fall  more  or  less  at  right-angles  to  the  surface  and 
not  into  the  workers'  eye*.  Rays  of  light  falling 
On  a  surface  at  angle  of  60°  give  only  half  the 
light  of  rays  falling  at  right-angles.  The  absence 
of  glare  will  be  greatly  appreciated  by  the  men. 
In  a  letter  to  The  Times  of  March  7,  1919,  Dr. 
J.  S.  Haldane  wrote  strongly  of  the  comfort  and 
efficiency  of  an  electric  lamp  which  had  been 
tested  by  the  scientific  staff  of  the  American 
Bureau  of  Mines." — L.  Llewelyn. — Iron  and  Coal 
Trades    J,',  view,    Jan.    16,    1920,    p.    71.      (A.    J.    0.) 


MISCELLANEOUS. 

The  Shi.mer  (  ase-Hardening  Process. — The 
process  consists  of  case  hardening  in  a  bath  of 
fused  salts,  to  which  about  5  per  cent,  calcium 
cyanamide  in  lump  form  is  added.  For  the  bath 
good  results  are  obtained  from  equal  proportions 
of  sodium  chloride,  calcium  chloride  and  baium 
chloride — or  for  a  very  liquid  bath  potassium 
chloride  may  replace  sodium  chloride.  The  cyana- 
mide used  should  be  in  lump  form,  and  should  not 
have  been  exposed  to  the  air. — J.  W.  Richards, 
Iron  and  Coal  Trades'  Review,  Aug.  15,  1919,  p. 
200.     (J.  A.  W.) 


Miners'  Insurance — \n  Inducement  to  Long 
Service. — Four  mining  companies  at  Tonopah  have 
adopted  a  plan  of  'blanket'  life  insurance  for  all 
employees  of  both  mines  and  mills,  distinct  from. 
and  in  addition  to,  any  compensation  provided  by 
the  State  law.  The  amount  of  insurance  is  based 
on  the  length  of  time,  beyond  a  minimum  of  two 
months,  the  individual  has  been  continuously  em- 
ployed. Beginning  with  $500.  the  amount  in- 
creases in  several  steps  so  that  after  one  year  the 
beneficiary,  in  case  of  the  employee's  death,  will 
receive  $1250  :  and  after  two  years,  $1500.  This 
method  recognises,  and  will  tend  to  decrease,  the 
practice  of  changing  continually  from  one  mine  to 
another  or  from  one  district  to  another." — T.  A. 
RlCKARD,  Editor. — Mininq  and.  Scientific  Press, 
March   13.    1920.   p.    363.      (C.   J.   CI.) 


Abstract  of  Patent  Applications. 


719.19     Dickson    &    Beaton.      Improvements    in    sup- 
plying  water  to   hollow   rock   drills.     6.9.19. 

This  application  is  for  a  type  of  detachable 
shank  for  use  with  air  feed,  hand  rotation  type 
drills,  and  is  intended  to  give  a  positive  supply  of 
water  to  the  drill  bit,  and  at  the  same  time  pre- 
vent water  reaching  the  working  parts  of  the  drill. 

The  application  consists  of  a  chamber  with  hose 
connection,  into  which  the  drill  and  a  detachable 
shank  are  fixed  at  opposite  ends  by  means  of 
taper  sockets. 


824.19  Det  Norske  Aktieslaskab  for  Elektrokemisk 
Industri  Norsk  Industri  Hypotebank  of  Told- 
bodgaten.  Improvements  in  or  relating  to 
electrodes  for  electric  furnaces  and  the  like. 
10  it)  \9. 

This  application  refers  to  improvements  in  or 
relating  to  electrodes  for  electric  furnaces  and  the 
like,  and  specially  refers  to  the  making  of  elec- 
trodes inside  a  metallic  mantle  or  casing  which 
holds  the  mass  together  during  baking,  protects 
it  from  oxidation  and  increases  the  electrical  con- 
ductivity and  the  mechanical  strength  of  the 
electrode. 


51.20.     Laminated     Coal,    Limited.     Apparatus    for 
the    manufacture    of    a    solid    fuel.     17.1.20 

This  specification  describes  an  apparatus  for  the 
production  of  a  solid  fuel  having  the  same  charac. 
teristics  as  laminated  coal.  The  fuel  is  made  from 
waste  coal,  coke,  or  wood-dust  mixed  with  tar  and 
pitch  suitably  heated  in  a  chamber  in  the  ordinary 
manner  of  making  briquettes,  and  is  then  extruded 
through  a  rectangular  box  containing  parallel 
plates  whereby  the  fuel  is  divided  into  layers, 
which  are.  then  partially  cooled  to  the  point  that 
when  the  layers  are  subsequently  pressed  together 
they  do  not  perfectly  adhere  but  sufficiently  to 
stand  handling  and  transport.  The  specification 
provides  for  cool  air  being  forced  through  the 
layers  during  process  of  manufacture  if  found 
necessary  or  the  layers  being  sprayed  with  dust  to 
prevent  adhesion  during  the  subsequent  pressing ; 
the  object  being  to  provide  a  good  quality  lamin- 
ated fuel,  the  layers  of  which  will  gradually 
separate  under  the  influence  of  heat  or  which  may 
be  cleaved  bv  a  blow  like  laminated  coal. 


256.20     American      Coke     &      Chemical     Co.     Coke 
ovens   and   cooking   processes.     19.3.20. 

This  specification  relates  to  an  improved   method 
of    heating    coke-ovens. 


276.20  H.  Tindale.  Improvements  in  the  distil 
lation  of  coal  tar  and  the  products  derived 
therefrom.     23.3.20. 

The  applicant  describes  and  claims  both  a  method 
and    apparatus    for   distilling. 


302.20  Barratt,  Pillans  &  Du  Toit.  Improvements 
in   hose   and    pipe   couplings.     3.4.20. 

This  application  refers  to  couplings  for  fluid  con- 
nections of  the  kind  comprising  a  "  spud  "  on  to 
which  is  screwed  a  union  nut,  the  latter  having  an 
internal  flange  which  engages  behind  a  collar  on 
the  tail  piece.  And  more  particularly  to  such  con- 
nections for  conveying  air  and  water  to  rock  drill- 
ing  machines. 

It  is  proposed  to  use  only  one  size  of  spud  and 
union  nut  for  varying  sizes  of  hose  for  example,  ^- 
inch,  f-inch  and  1  inch,  the  tail  piece  being 
adapted  to  enter  the  size  hose  with  which  they  are 
to  be  used,  but  standard  so  far  as  the  flange  or 
collar  is  concerned  which  engages  with  the  union 
nut.  By  this  means  one  size  spud  and  union  nut 
is    capable    of    connecting    different    sizes    of    hose. 
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:JU3.20     Barratt,  Pillans  &   iJu  Toit.     Improvements 

in   lm.se  connections     '!'■'■'>  20 

This  application  refers  to  hose  connections  and 
more  particularly  to  tl  axial   water  feed 

rock  chilling  machines  for  conveying  water  to  the 
axial   tube. 

These    frequently    consist    of    a     "  spud  "     which 

into  an  aperture  in  the   hack  cover  of  the 

drill    to    which    the   bone    conveying    water   is   con- 

i    by   a  tail   piece   and    union    nut    in   the   usual 

way. 

It  is  proposed  to  make  the  union  nut,  the  collar 
on  the  tail  piece,  and  the  threaded  end  of  the 
Bpud  which  received  the  onion  nut.  standard  and 
consequently  interchangeable  with  the  ordinary 
connections  user!  in  the  mine  fur  other  pur- 
poses. 


315.20.     N.    McKechnie    Barron.     Improvements    in 
or  relating  to  sand   filters.     6.4.20. 
This  application  relates  t . .  a  type  "f   water  filter 
which    consists   of   a    numher   of    sand    chambers    and 

ing    water    !  hrough    th  \    »and    i  on- 
tained,   together   with   mean     for  cleaning   out   the 

di.t\     sand     and     admitting     a     Iresh     charge     at     in 

tervals. 


316.20.     American     Coke     &     Chemical     Company. 
Improvements    in    the   arl    of    heating    walls   or 
the  Like  for  coke-ovens  and  the  like  structures. 
7  1.20. 
This   application    is    intended    to    secure    uniform 
heating  of  coke-ovens  bj    introducing    jets  of 
various   points  along  the   walls  of   the  oven. 


Wort  bin  jton    Pump   &    Mai  hinerj    <  orpor 
ation.     Improvements    in    filter    press,     B.4.20. 

This  application  relates  to  an  improved  pr< 
machine,  in  which  the  press,  bodj  and  pr< 
members,    consi  i    paii    of    fluid    controlled 

cylinders  and  pistons,  are  mounted  on  levers  which 

open    and    close    the    bod)     of    the    DTI  I  bodj 

comprises  the  two  end   plates  and   a   seriee  of   urrid 
plates    to    be    placed    between    the    bags    containing 
matei  ial   to  be   prei  sed 


327.20.  Th.  Nitrogen  Corporation.  An  improved 
prni  ess  of  Bynthesising  amn ia  from  its  ele- 
ment 

This   applicati elatei    to  a    proi  fixing 

1 1. 1    nil  rogen   in   t  he  ammonia   bj    1 1 

complex  catalj   I 

ovill    M.Miut  u  i  oi  in      i  ompanj       I 
furu.ii  e        B  l  20 

application  refers  to  electrical  furnaces  for 
melting  metals  of  high  thermal  conductivity,  and 
is  am  obtain   and   control   the  tern 

perature  of  the  furnaces  within  the  desired   limits. 
(  aheilev    \    Highfield       In  i 
ments    in   and    i elafckig   tn   apparatu     l*oi    ti 
forming   elei  1 1  ica1    energ)       s  i  20 

These    applications    refei     generall]     to    a    I 
forming     apparatus     provided     with     an     exciting 
winding    upon    the    alternate    current    transforming 
structure,    specially    connected    to    obtain    the    con 
version  required 


334.20.     Ennis   \    Dorman    Long   &    •  o.,    Ltd.     Im- 
ivements     in     oi     relating     to     steel  framed] 

cottages.      8.4.20. 

This  application  refers  to  the  construction  of  cot- 
tages comprising  tee!   frames  and  con- 
Labs 


121.20    John      Morris.      Improvements      in 

appliances     for    collier]  ind     the    like. 

29.4.20. 

This    specification    describes    a    aafetj    appli 
for   supporting   colliery   cages   on    the   breakage  of 
the  winding  rope.     An  additional  rope,  which  maj 
be    a    discarded    but    serviceable    winding    top 
suspended   from   an   auxiliary   sheave   in   the   head 
geai    and  is  fastened   to  the  bridle-chains  of  each 
cage — the   sheave    is    provided    with    a    brake-drum 
to     which     a     brake     18     automatically     applied      to 
arrest    the    cages    or    release    of    a    weighted    lever 
controlled   from  the  engine  room. 


Changes  of  Address 

Blandford,     T..     /  o     Johannesburg  ;     15,     South 

Parade,    Doncaster,    England. 
Brink,   C.    G.,  l/o   Sheba;   Central   Works,   Trans 

vaal   G.M.    Estates,    Ltd.,    Pilgrims   B< 
Kiwiu.it.    l:..    Ifo    Cleveland;    63,    Queen    Street, 

Kei  jingl        I  Johannesburg. 

Barley,  J.    P.,  Ifo  Tavoy,  Lower  Burma;  •    o   II 
V     Lov,    \    '  !q  .   Ltd.,   P.O.    I  goon, 

India. 

MaCDONALD,      F      (-.     /    ..     Witpoorl    ■         New     Trans 
\  aal     <   hem;,  ,,\     Co.,     1  'eliinae 

Olsson,   C     II..  I  ■■  Johannesburg;   Afri<        P 
\   Oils,   Ltd.,   P.O    Bo:  rban. 

v,  H.,  Ifo  S.A     Scl         of  M  i im--.   Jobs 

burg  :   153,    Buitei    Street     S  ranj  side,    Prd 

I  i  ii.  i     .1  ■  Johannesburg;  Southern  Van  Ryn 

Reel  G  M     Co  .   Ltd.,   P.O    Bos    11,   Nigel 


Associated  Scientific  and   Technical 
Societies  of  South  Africa 

JOINT  M"i  SING. 


The   total   amount  ptions   to   the  Joint 

Housing    Fund   of   th<    I    M      ind    M  v     received   to 

\       tat  oil 

1 1    Membei  t  and  A  £166  I  • 

while  the  sum  nf  £50  ha  sd    from   nn 

outside    source   and   the   Societj    has   donated   £1">'» 

from    its    own    funds,    making    in    all.    £366    Iftf 

It    l-    hoped    that    members    and  tei    who 

have  0"t  yet  subscribed  will  respond  as  early  as 
possible  mi  the  appeal  form  appearing  in  the 
advertisement  columns  of  this  issue 
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Proceeding's 

AT 

Ordinary  General  Meeting, 
18th  September,  1920, 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology,  Johannes- 
burg, on  Saturday,  18th  September,  1920, 
Mr.  J.  Chilton  (President)  in  the  chair. 
There  were  also  present : — 

17  Members  :  J.  E.  Thurlow,  H.  E.  Adam, 
C.  J.  Gray,  J.  Hay  ward  Johnson,  J.  J.  E. 
Smythe,  John  Watson,  E.  M.  Weston, 
H.  A.  White,  J.  A.  Woodburn,  Jas.  Gray, 
J.  A.  Wilkinson  (Members  of  Council),  H.  E. 
Barrett,  W.  Beaver,  T.  Proberts,  J.  T. 
Triggs,  H.  E.  S.  Wilkes,  and  L.  B.  Wilmot, 

3  Associates :  S.  Evans,  E.  W.  Irwin, 
and  H.  L.  Krause. 

2  Visitors,  and  H.  A.  G.  Jeffreys  (Secre- 
tary). 

MINUTES. 

The  Minutes  of  the  Twenty-fourth  Annual 
General  Meeting,  held  on  the  26th  June, 
1920,  as  recorded  in  the  June  Journal,  were 
confirmed. 

NEW  MEMBERS, 

Messrs.  J.  Watson  and  Jas.  Gray  having 
been  elected  as  scrutineers  in  connection 
with  the  ballot  for  the  election  of  new 
members,  the  following  were  declared 
unanimously  elected  : — 

Eaton,  John  Kyer,  35,  General  Mining  Buildings, 

Johannesburg.     Engineer. 
Fletcher,      William      Horton,      P.O.      Box     508. 

Bulawayo.      Mining  Engineer.      (Transfer   from 

Associate  Roll.) 
Ness,   Thomas   Ramsay,   Modder   "B"   G.M.    Co.. 

Ltd.,   P.O.    Modderbee.     Mine   Shift   Boss. 
Ortlepp,  Julius  Adolph,  University  College,  P.O 

Box    1176,   Johannesburg.     Metallurgist. 
Proberts,   Thomas,  Villaee  Main  Reef  G.M.    Co.. 

Ltd.,     P.O.      Box      1091,     Johanesburg.     Min? 

Overseer. 


Ramsay,  Ralph,  Princess  Estate  &  G.M.  Co.,  Ltd.. 

P.O.   Box   112,  Roodepoort.     Surveyor. 
Wilson,    William    Pearson,    Village    Main    Reef 

G.M.  Co.,  Ltd.,  P.O.  Box  1091,  Johannesburg. 

Mine   Overseer. 

The  Secretary:  The  following  gentlemen 
have  been  admitted  by  the  Council  as 
Associates : — 

Charles  O'Connor  Ferrero. 
Roderick  Henry  Heaney. 
Ian  Scott  Henderson, 
and  Albert  Edward  Irwin. 

General  Business. 

research  endowment  fund. 

alteration  to  constitution  and  rules. 

The  President:  In  terms  of  the  amend- 
ment of  the  Constitution  and  Eules  carried 
at  the  Special  General  Meeting,  on  26th 
June  last,  the  addition  to  Clause  34,  sub- 
section (a),  has  been  altered  by  the  substi- 
tution of  the  words  "  any  year  "  for  "  the 
year. ' ' 

Sub-section  (a)  originally  read  as  follows : 

"  Providing    medals    or    other    prizes    as 

the    Council   may    direct    for   the   best   paper 

or  papers  read  before  the  Society  during  the 

year." 

It  was  pointed  out  that  the  sub-section, 
as  worded,  would  involve  the  expenditure 
of  all  the  revenue  in  the  year  in  which  it 
was  received.  Your  Hon.  Legal  Advisers 
have  been  consulted,  and  advise  that  the 
sub-section  be  altered  as  stated,  so  that  it 
will  now  read  : — 

"  Providing  medals  or  other  prizes  as 
the  Council  may  direct  for  the  best  paper 
or  pipers  read  before  the  Society  during  any 
year." 

ASSOCIATED    SCIENTIFIC    AND    TECHNICAL 
SOCIETIES    OF    S.A. 

The  President:  I  should  like  to  refer  to 
the  Associated  Scientific  and  Technical 
Societies  of  South  Africa.  You  will  be 
aware   that   subscriptions   for  that   fund   ar< 
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coming   in   slowly.       Our  Society,    from    11 

Members    and    Associates,    has    subscribed 

the  sum  >  .1   6166  16s.,  while  the  Bum  of  £50 

r.  ceived   from  an  outside  source, 

and  the  Society  has  donated   6160  from  it- 

own  funds,  making  in  all    6366   L6s      It    is 

!  •  I" 'I    thai    Members   and    Associates    who 

have  nol  yel  subscribed  will  respond  as  earlj 

as  possible  to  the  appeal  appearing  on  [  >.i<_r.  - 

.     I   urnal.      [\  ral  her  a   pity 

now  that  we  have  advanced  bo  Ear  upon  the 

thai  these  subscriptions  are  coming  in 

I  >wly.     When  we  remember  the  • 

lent  work  which  was  put  in  al  the  beginning 

if    Wilkinson,  who  toiled  early  and  late 

to  get  this  Bcheme  forward — serving  on  the 

Joint    Committee    for  over   five    years — the 

present   state    of   the    Fund    is    rather    dis- 


appointing, because  the  work  that  was  put 
in  1>\  Prof.  Wilkinson  and  Mr.  Meyer  during 
that  long  period  certainly  helped  to  put  the 

fund    on    BUch    a    f<>.  iting    -;  : 

things  than  have  been  accomplished. 
I  Bure  this  facl  only  need-  to  be  men- 
tioned and  subscriptions  will  come  in. 

Mr.  H.  A.  White  Mrmlnr  of  Council  : 
I  Bhould  like  to  remark  that  the  Council  of 
the  Associated  Technical  Societies  have 
allocated  as  our  -hare  at  leasi  a  thousand 
pounds,  of  which  we  hav<  -third  at 

•it.      It   therefore  beh  ry  mem- 

ber,  not  only  himself  to  subscribe,   but   to 
induce   other    members    of   the   Society    bo 
subscribe  to  the  full  extent  of  their  n 
for  an  objeel   which,    I  think,  all  will  admit 
is  exceedingly  worthy. 


WKLFARE   W'ol.'K    ON   THE  WITWATERSBAND 


PRESIDENTIAL  ADDRJ 


By  J.  Chilton. 


Not  many  years  ago  the  establishment  of 
ci  nciliation  hoards  and  wage  councils  was 
i-t  garded  icallj    the  solul  ion   of  the 

labour  question.  It  was  fondly  imagined 
that  the  full  and  fne  discussion  ol  any 
industrial  problem  would  inevitably  lead  to 
some  solution  satisfactory  to  both  parties  in 
a  controversy.  Unfortunately,  the  lofty 
buill  on  this  foundation  have  nol  been 
realised  in  practice,  and  the  antipathy 
between  Capital  and  Labour  to-day  is  as 
pronounced  as  i  • 

Probablj    t fi. ■  explanation   for  this  failure 
be  found  in  the  Btrictly  defensive  origin 
and    outlook    i  t    the    parties    thai    con 

onlj     meet     together 
w  I  or  i  i  »ne   has   b   di  tnand   to  make   i  if   the 

other,     or    when     a     e.  ning  ; 

quently  they  alu  •  in  an  al  i 

phere     of     antagonism,     and     the     council 
chamber    becomes    the    fighting    ground    of 
bodie     animated  with  the  lusl  <  f  battle. 
Ni  ben  only  tak<    pla 

band  has  bet  □  baken  by  both  parties,  and 
prejudice  or  presl ige  I  le  to 

ems  desirable 
that  employers  and  Rnployees  Bhould  meet 
on  some  common  ground  arena 

of  labour  quest ions,   w her  ele- 

ment i-  excluded,  bo  thai  the  understanding 


and  goodwill  created  there  mighl  be  utilised 
in  times  of  industrial  overstrain  and   unrest. 
In    the    writ-  r  -    i  pinion,    thi<    common 
\d    may    be    found    in    the    "  Welfare 

movement  which  in  recenl  year-  has  b< 
such  a  marked  feature  of  the  industrial  life 
of  (itvat  Britain.  It  is  nol  Buggested  that 
this  movement  will  be  a  cure  Ut  all  the  ills 
of  the  industrial  world,  but  it  is  maintained 
thai  through  the  "  W  policy  Buch  a 

ring  "f  the  spirit  of  goodwill,  i 
tion  and  team  work  may  be  brought  al 
as  will  change  the  tone  and  temper  of  our 

industrial   eontn  versies 

The    root    idea    of   the    "   Welfare   "    move- 

is   t  hat    employi  ra   i  if  labour  ha-. 

ibilitj  \\  hen  dealing  with  their 
They  cannot   evade  thai   responsi- 
bility   simply    by    the     payment     of    w 
however  high.     Every  employ*  tm  ral 

oblige  'at  his  workmen  are  living 

and    working    under    reasonable    conditions 
that    will   allow   them    nol   onk    to  di     their 
duty  to  their  wives  and  families,  but  al 
undertake  the  rights  and  duties  of  citizen- 
ship. 

•'•  v.  hi  complain  of  Tra  i  a  tJnion 
action  Beldom  think-  of  voluntarily  improv- 
ing the  condition  of  their  workmen.  Tf 
employei  ready  to  improve  the 
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industrial  conditions  when  circumstances 
permitted,  their  action  would  be  appreciated 
and  a  better  spirit  might  be  shown  in  our 
industrial  council  chambers. 

The  basic  idea  of  the  "  Welfare  "  move- 
ment is  by  no  means  new,  but  when  the 
British  Health  of  Munitions  Workers'  Com- 
mittee took  it  up  during  the  war  period, 
they  put  a  new  emphasis  on  an  old  idea  and 
achieved  results  that  can  only  be  regarded 
as  astounding.  This  Committee  was  created 
because  the  results  being  obtained  in  the 
munition  works  of  Great  Britain  were  so 
disappointing  as  to  imperil  the  national 
existence. 

On  the  battlefields  of  France  the  daily 
expenditure  of  explosives,  was  greater  than 
the  production  of  the  factories,  and  on  more 
than  one  occasion  the  Allies'  armies  had  to 
retreat  because  the  supply  of  high  explo- 
sives was  inadequate. 

To  remedy  this,  munition  works  were 
established  all  over  the  United  Kingdom, 
elaborate  machinery  was  erected  and  the 
world  ransacked  for  men  to  direct  opera- 
tions, but  in  spite  of  these  measurer,  the 
supply  of  munitions  remained  still  insuffici- 
ent to  meet  the  daily  demand  and  allow  a 
reserve  for  special  occasions. 

In  looking  for  the  cause  of  this  failure, 
attention  was  first  given  to  factory  buildings, 
but  these  were  found  to  be  laid  out  so  as 
to  secure  the  best  results  and  no  radical 
imnrovement  could  be  suggested. 

Tbe  machinery  was  next  examined,  but 
as  the  most  up-to-date  mechanisms  had  been 
erected,  little  hope  was  entertained  of  better 
mechanical  deviceis. 

The  Committee  then  began  to  study  the 
personnel  of  tbe  service,  and  it  was  discov- 
ered that  much  of  the  delay  and  disappoint 
ment  could  be  traced  to  the  physical  and 
mental  conditions  of  the  munition  workers. 
Tn  many  cases  it  was  found  that  the  hours  of 
labour  were  excessive,  and  tbat  the  workers 
were  often  completely  tired  out  before  the 
end  of  the  working  day. 

Thi^  discovery  suggested  a  reduction  in 
the  hours  of  labour,  and  when  this  was 
accomplished  it  was  found  that  the  outnut 
ner  worker  increased  considerably.  Further 
investigations  into  tbe  question  of  industrial 
fatigue,  motion  study,  and  rest  periods  were 
carried  out  and  certain  conclusions  arrived 
at. 

The  knowledge  so  pained  was  applied  in 
all  the  factories  under  the  Ministry  of 
Munitions,  with  such  results  as  astonished 


the  investigators.  Finally,  a  close  personal 
study  of  every  munition  worker  individually 
was  made;  hie  home,  social  surroundings, 
and  his  leisure.  His  education,  health,  out- 
look and  mental  equipoise  also  received 
attention. 

Whatever  conduced  to  the  welfare  of  the 
worker  was  fostered  and  extended,  and  the 
interest  shown  by  the  employers  was  very 
soon  reflected  in  the  returns  from  the 
factories;  better  work  was  done,  better  time 
was  kept,  and,  above  all,  a  better  spirit  was 
shown.  From  the  improved  conditions  a 
spirit  of  goodwill,  co-operation,  and  loyalty 
sprang  up.  In  many  cases  outputs  were 
doubled  and  expenses  proportionately 
reduced. 

The  period  became  the  golden  age  of  both 
master  and  man,  and  when  the  Armistice 
was  signed,  in  spite  of  the  general  relief  at 
the  conclusion  of  war,  much  regret  was 
expressed  at  the  passing  of  labour's  mille- 
nium. 

Such  was  the  beginning  of  that  policy, 
which  afterwards  was  named  the  "  Welfare 
Movement."  But  the  seed  sown  in  the 
midst  of  war  has  not  been  allowed  to  wither 
away,  and  to-day  this  movement  is  rapidly 
spreading  through   the   industrial   world. 

Many  firms  have  instituted  a  "  Welfare  " 
department  under  the  charge  of  a  respon- 
sible official,  whose  chief  duty  is  the  applica- 
tion of  tests  by  which  workers  can  be 
appointed  to  occupations  for  which  they  are 
physically  and  mentally  fitted,  and  to  study 
and  determine  the  conditions  which  tend  to 
the  mental  and  bodilv  health  of  the  workers 
and  which  promote  harmony  and  co-opera- 
tion between  master  and  man. 

Some  employers  of  labour  regard  this 
movement  as  a  fad.  a  coddling  and  paternal 
sentiment  closely  allied  to  weak  ienevolence 
and  philanthropy.  Many  workers,  on  the 
other  hand,  regard  it  as  an  attack  upon  the 
sacrednesc  of  private  life  and  as  an  imper 
feet  substitute  for  a  square  deal.  But  these 
misunderstandings  are  rapidlv  being  cleared 
away,  and  both  worker  and  employer  are 
beginning  to  realise  that  a  place  for  human 
personality  can  lie  found  even  in  mine-:  and 
workshops.  After  all.  "  Welfare  "  work  is 
really  the  creation  of  those  conditions  that 
will  enable  the  individual  to  rlo  bis  best, 
and  its  chief  feature  is  the  utilisation  of  thn+ 
fund  of  goodwill  and  loyalty  that  exists  in 
everv  working  community. 

The  aim  of  tin's  addrew?  i«  not  to  ulead 
for    the    introduction    of    the     "  Welfare 
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movement  into  the  mining  industry,  tor  that 
took  place  many  years  ago,  but  to  isfc  that 

a    emj  basis  should   be   placed  on  this 
feature  of  our  activities. 

At  one  time  the  Boeial  c<  aditions  on  our 
mines  were  well  in  advance  of  the  rest  >>i 
tin-  industrial  world,  but  since  the  war  we 
lost  this  pride  of  place,  n  ot  l.ccause 
the  work  has  slackened  off,  but  because 
■  industries  have  pushed  ahead,  the  pace 
no  doubt  being  accelerated  by  close  proxi- 
mi  y  to  the  battlefields  ot  Europe.  In  spite 
of  th  •  ce,  the   Rand  miner  can   still 

give  it  smile  of  amusement  at  the  fierce 
controvi  rsy  now  raging  in  England  over  the 
quesl  ion  of  pithead  bal  b  i,  V  r  thi  so  have 
been   a  <  i  unmonplace   in   the   Transi  ial   for 

thirty  yi 
In  the  matter  of  housing  accommodation 
our  minii  munitj   is  no!   surpassed  in 

any  other  field  of  industrial  activity,  and  on 
this  alone  no  less  a  mm  than  £1,650,000 
has  1" '-ii  invested.     <>u  Bports  grounds  and 

iti'in  halls  6120,000  has  been  spent, 
and  li<  spital  acc(  1 1 1 th*  dation  has  • 
6250,000;  bo  the  indu  try  cannot  be  accused 
of  indifference  to  the  welfare  of  its  employ- 
Then  we  have  the  Bp  rts  movement,  the 
First  Aid  and  Safety  campaign,  the  Whitley 
policy,  and  1 1  ■  ■    rative  project .     These 

an-1  the  genera]  in  •  -it  in  underground 

conditions    all    p<  inl    to   the    f  td    that    the 

dy  <  l  toil  is  recen  in  -  'eTition. 

The  physical   condition   of  the   worker  is 
being  also  studied,  find  the  Medical  Research 

ilt<    that 

have  starl  led   t  hi    medical   \\  i  i  Id       Miner-' 
phthisis,    tuberculosis    and    pneumonia    bw 
i  utn  isod,     and    Ban  it  the 

treatmi  n(  d  ha\  e  been  estab- 

lished, and  ob  cur<    and  ' p pical  di 
also  being  invest    fated 

Whatever  tends  to  ii  •  he  welfai 

the  industrial  is  to  be  an  ■ 

of  thought   and   re8(  arch 

ause  the  industry   has  >\  much 

it    can    bi  •   d    to   do    -till    more    nnd 

further  advances  in  the  Welfare  n 
may  be  confidently   anticipated. 

Probably     the     Mine      I  >epartm<  nt     may 

justly   claim  •    tl the 

iinpn  vement     in     und 
during    the    last    ,:  hul    without    the 

acth  •  tins  of  indus 

tr\  .   much  of  that    im]  •  ild   have 

•    ■        bje 


.tilation.  sanitation,  and  dust-allaying 
is  receiving  increased  attention,  and  the 
lowered  accident   ra  e  id  which  anv 

mining  community  might  ow\-y.     Industrial 
disea  es,  Bucfa  as  lead  and  mercurial  p< 
ing  and  cyanide  rash,  are  being  in- 
and   eliminated 

As  f(  i  the  future,  tin  re  is  little  fear  that 
the  movement  will  spend  itself,  and  the 
writer  anticipates  further  advances  in  the 
direction  oi  vocational  training,  industrial 
Burgerys,  mining  banks,  Welfare  supervision, 
circulation  ol  technical  literature,  improved 

al  sen  ice,  time  Btudies,  fatigue  I 
lighting  <t  workshops,  old  age  pensions,  and 
Bcient  ific  management. 

Like  other  movements  in  the  dirt 

!  progress,  Welfare  work  will  never  be 
able  to  show  up  in  imposing  figures  upon 
balance  sheets,  but  it  must  !»••  i.  membered 
that  thia  policy  incn  on  I  \  ill,  and 

will  increases  i  utput. 

The  manifestal  ion  (  t  the  spirit  of  co- 
i  ion  which  has  been  Buch  a  welcome 
ire  in  mining  life  during  the  last  few 
months  is  an  indication  that  a  mure  human 
t>  uch  is  being  manifested  in  our  industrial 
quarrels,  and  a  realisation  that  what  the 
worker  seek;  in  industry  is  "  n  >t  a  living 
but  a  life. " 

Mr.  J.  R.  Thurlow  (Hon  Treaturer  I 
have  very  much  pleasure  in  moving  a  hearty 

•     ■  f  thanks  to  our  Pn  tident  for  his  - 
instructive  odd 

It  has  bet  n  m\   prii  ilege  for  the  last 

•  he  :>d  In  ir  Presidents 
and,  g  m  1  and  able  as  they  have  been,  I 
must   say  that   our  President   to-night   is  to 

n  Matula'e,]    ,n    having    -truck    a    new 

note.     'The  principal  feat  un  previous 

tO    Which     1     lefel-    have    keen    . 

tialK  destructive,  and  it  is  eat  pleasur ! 

to  listen   •         n     hing         th<      •  nstructive 
sidi 

I  entirely   agree  with    the   remark   that,    ns 

a  rule,  discussion  n  employ  ee     and 

employers  have  hithei  in  an  atmos- 

phere <  f  antagi  nism     I   have  been   pn 

•  h(  m  I  :'  el  sure  thai  the 
majority  will  agree  with  the  suggestion  that 

nnd.  fn  rn  w  hich  the 
air  of  antagonism   would  be   absent,   w 
impr  -  and  make  for  a  bet     r 

understanding  of  each  other's  views,  which 
should  be  I"  neficial  t<    bi  th  parties. 
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Mr.  Jas.  Gray  (Past-President):  I  have 
much  pleasure  in  seconding  the  vote  of 
thanks  to  Mr.  Chilton  for  his  able  and  inter- 
esting address.  The  address  is  certainly 
constructive,  and  I  hope  that  the  future  will 
see  some  of  the  suggestions  made  carried 
out. 


THE    IDEAL    MINING    LAW. 


By  Mr.   0.  J.   Gray  (Member  of  Council). 


My  subject  is  "  The  Ideal  Mining  Law." 
For  illustration,  where  such  is  considered 
desirable,  I  have  used  the  Natal  Mining 
Law  (Act  43  of  1899),  not  because  it  is  the 
ideal,  but  because  I  am,  or  was,  specially 
familiar  with  it,  having  both  administered 
it  and  served  on  the  Committee  which 
drafted  the  Bill  upon   which   it   war;   based. 

An  ideal  mining  law  is  unobtainable,  as 
there  are  too  many  conflicting  interests  and 
practical  difficulties  to  be  overcome,  and  as 
some  of  the  desiderata  are  incompatible. 
Its  consideration,  however,  is  not  futile,  as 
the  practical  law,  cither  during  construction 
or  administration,  may  best  be  judged  by 
ascertaining  how  closely  its  provisions 
approximate  to,  or  how  far  they  depart  from 
the  ideal. 

'1  he  object  of  a  mining  law  should  be  to 
provide  satisfactorily  for :  I.  Transition  from 
prior  laws :  IT.  Removal  of  obstacles  to 
mining;  III.  Removal  of  discouragements  to 
mining ;  IV  Encouragement  of  mining ;  V. 
Control  of  mining;  VI.  Revenue  collection; 
and  VII.    Administration. 

It    will   be   most   convenient    if  my   views 
as   to  the   ideal   law   are   given   under  those 
headings : — 
/. — Transition  from   Prior  Lairs. 

(a)  The    legitimate    interests    of    persons 

holding  titles  under  prior  laws  should  be 
fully  protected.  Both  justice  and  the  repu- 
tation of  the  country  as  a  safe  field  for 
mining  investment  require  this,  but  conver- 
sion of  title  should  be  encouraged,  so  that 
there  may  be  uniformity  and  simplicity  in 
administration. 

(hi  The  alterations  from  prior  laws  should 
be  few,  and  such  that  they  may  be  readily 
grasped  by  those  concerned.  Comparatively 
few  men  ever  become  thoroughly  familiar 
with  the  provisions  of  a  mining  law,  and 
it  is  undesirable  that  the  troubles  which 
arise    from    mistakes    by    prospectors    and 


others,  even  under  an  old  law,  should  be 
added  to  by  new  and  complicated  provisions. 
There  [q  often  reason  to  vary  fees  and 
labour  conditions  according  to  length  of 
time  after  registration,  situation  of  the 
claim,  nature  of  mineral,  work  done  in  the 
past  or  to  other  circumstances:  such  varia- 
tions will,  however,  cause  difficulties,  espe- 
cially in  cases  where  one  man  or  syndicate 
holds  claims  registered  on  different  dates, 
or  otherwise  liable  to  different  fees  or  con- 
ditions. 

//. — Removal  of  Obstacles   to   Mining. 

(a)  The  whole  mineral  resources  of  the 
country  should  be  rendered  available  for 
exploitation  by  persons  having  the  necessary 
will  and  means.  No  person  should  be  per- 
mitted to  prohibit  mineral  development 
either  directly  or  by  demand  of  prohibitive 
terms. 

Obviously  that  is  the  ideal  from  the  min- 
ing point  of  view,  but,  equally  obviously, 
conflicting  interests  make  that  ideal  imprac- 
ticable of  attainment. 

In  Natal,  speaking  generally,  the  owner 
of  private  lands  has  no  right  to  prevent 
prospecting  or  mining,  on  uncultivated 
lands,  for  minerals  other  than  coal,  lime- 
stone, stratified  ironstone,  slace,  and  soap- 
s:one.  When  the  Mines  Act  came  into 
force  he  wan  given  twelve  months'  exclusive 
right  to  take  out,  or  permit  others  to  take 
out,  prospecting  claim  licenses.  That  period 
having  elaj  sed,  anyone  depositing  £2  10s. 
per  license  as  security  for  repair  of  surface 
damage,  may  apply  for  not  more  than  four 
licenses  for  the  owner's  land.  The  owner 
may  object  to  issue  of  these  licenses,  the 
decision  resting  with  the  Deputy  Commis- 
sioner of  Mines,  subject  to  appeal  to  the 
Minister.  If  the  licenses  are  issued,  claims 
may  be  peeked  under  the  licenses,  not  more 
than  two  claims  being  pegged  in  one  line. 
The  claims  are  18-|  acres  each  in  area  for 
gold  and  other  minerals  except  precious 
stones  and  alluvial  minerals,  or  0-23  acres 
each  for  precious  stones,  alluvial  minerals 
and  all  other  minerals  Registration  of  the 
claims  must  be  granted,  but  if  the  land- 
owner objects,  the  grant  is  subject  to  such 
conditions,  including  payment  of  compensa- 
tion, as  the  Minister  thinks  proper,  for 
three  months  after  the  owner  receives  notice 
of  the  first  issue  of  licenses,  he  has  an 
exclusive  right  to  take  out  licenses,  but 
subsequently  issue  of  licenses  to  others  as 
well  as  the  owner  mav  be  resumed 
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The  owner  pays  only  half  license  fees  and 

royalt  his   licensed   holdings,   and   he 

es    half   'i    th<     ra<  ooj  b   collected   as 

►ther 
than  tin  -  atraventii  n   <  I   the   Mines 

Act  or  Regulations,  in  r<  jpeet  of  other 
licensed  holdings  on  his  land 

i  inder  fcl  uld-be  pi 

pector  or  minei    gains  much   bj   coming  to 
with   tin    owner,    but    t!  bility 

thai    the    prospector   may    gel    four   claims 
despite  the  owner,  makes  the  Latter  a  more 
d  ible  pel  '■  al  with.     The  provi- 

sions   prevenl    om  n<  rs    I  •  tarding    the 

;  i he  '■■  nii"\  l>\  ah-,  lute  exclusion 
of  prospecting  for  minerals  on  private  lands, 
person  under  pn  I   mineral 

developmi  r&1  should  be  permitted  to  hold, 
to  the  exclusii  n  '  others  willing  to  work, 
an  ai  i  und  out  ol  pr<  pi  >r1  ion  to  the 

amount  oi  work  he  d< 

The  'jut  Btion  of  labour  conditions  i  one 
of  the  most  difficult  in  mining  law.  In  deal- 
ing a  ith  it .  •  ue  Bh(  uld  remember  thai  it  is 
do!  Bimplv  holding  ground  insufficiently 
worked,  bul  preventing  other  persons  I 
working,  which  is  objectionable.  <)n  the 
one  hand,  stringent  labour  conditions  repel 
the  capitalist,  who  resents  interference  with 
his  liberty  to  adjust  hie  expenditure  in 
lance  with  his  own  views,  and  with 
monej  market  conditions.  On  the  other 
allow  ground  to  be 
held,  for  purely  speculative  purposes,  by 
men  without  the  mi  ans  i  r  intention  to  work 
it,  and  thej  too  greed  which 

may  be  founded  on  genuine  optimism,  hold 
it  to  the  exclusion  of  those  who  would  work 
und.  The  practical  difficulty  of  strik- 
ing a  mean  is  immense!}  increased  1>.\  the 
variation!  in  the  nature  i  f  mineral  I 
and  in  the  circumstances  under  which  they 
i  ■■-•IP      On  oi  ■        und  an  i  utcrop 

of  a  workable  reel  maj  be  known,  an  adjoin- 
ing pi<  ce  maj    bi    beli     ed  to  be  underlain 
at  a  depth  i  t  -  me  hundri  d    i  t  feel  bj   the 
ion    f  tl  m hile  i  n  -till  ani  ther 

■.    be   thought    worth   while   to  Bearch 
unkm  w  n  re  f  becau  ■  ' 

ditions  are  similar  t<   thi    •   on  the  fit 
Obviously,  the  appropriate  labour  condil 

for  holdings  on   the  three  pii t   ground 

are  not  the  Bamei     In  the  first   case  there 
should  be  d<  finite  develi  pment    work, 
Bhafl    Rinking    and    level    driving;    in    the 
d,  woi k  c<  uld  fairly  hi    pi  intil 

of   t  he   i  uteri  p   mine   justified   heavy 
expenditure   for  pi  l>\   deep  -1 


herwise;    while    in   the   third,    sui : 
examination  with  panning  of  gravel  and  s.,u 
might  be  sufficient  and  appropria 

The  old  Natal  and  Zululaud  laws  of  1888 
and  1894  made-  definite  work  compulsory, 
with    the    result     that     much    money    was 

d  in  shafts,  etc.,  which  had  no  justi- 
fication in  <  utcrop  observations.    The  money 

•i    -ii'L    useless    work    has    helped    to 
produce  widespread   belief  that   no  mineral 
dep<  -it-  of  value  ex  sept  coal  are  to  be  found 
in   that    country.     The    pre  •  nt    Natal    Act, 
prepared  with  keen  realisation  of  the  draw- 
hack-  of  the  older  laws,   allow-   commuta- 
tion of  the   labour  conditions   for  a   monej 
nt.     It    has  swung   too  far  from   th.- 
old  positii  ii.  f<  :•  experience  has  shown  that 
it     has     not     guarded     sufficiently     agains 
rid  being  lu  Id  un worked. 
ft    appears    that    the    question    whether 
there  should  be  a  labour  condition  oi    i 
and    it   there   is,   what   form   it    diould   take, 
should  be  answered  differently  for  different 

ll   rail' 

Pureh  speculative  pegging  and  holi- 
ing  ground  until  compulsorily  declared 
abandoned    month-    afterwards    should    be 

When  interest   is  directed  tov  par- 

ticular district .  say  in  a  disi    verj , 

numbi  bake  up  claims      Many 

•  intend  ti  Bpi  nd  mi  nej  i  n  the  claims 
or  to  enhance  the  value  oi  the  ground  by 
w<  rk,    but  •  hat    they   will   have    Bold 

them  bi  f<  re  the  claims  are  declared  for- 
feited bv  the  Government  for  non-payment 
of  license  fees  <>r  for  non-working.  The 
objections  to  that  practice  are  obvl  us. 
Interest  ;-  killed,  as  would-be  workers  who 
visit  the  district  return  disgusted  when  they 

find    all    tin-    gri    m  I     p      Sfed,    and    that     th.'\ 

cannot    get    it    without    paying   toll   to  men 
who  have    pent  nothing  on  the  ground.    He 
bhi    abuse  extends,   as  th<  ugh  the 
genuine  worker  gen  srallv  di  I   buy,  the 

Bvndii 

Neither  the   price   ni  r  the   actual   value   i  f 
i  •und  matters  much  to  him,  f.  r  even 
if  he  i  h  he  <■  mnts  «  n  rec< ivering  his 

expenditure  and  much  m  the  ignor- 

ant   at    a   distance       \    lai  rtion    of 

the  monej    paid    by   the   shareholders 
syndicate  thu  expended   in 

wi >rk  ■  'ii  the  er  und. 

The  Natal   At   lends  itself  to  the  abu 
as  under  it  a  man  and  hold  ground 

locked  up,   at   a  coal        9s.   per  clain 
thirti 
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(d)  Persons  engaged  in  mining  should  be 
able  to  acquire  readily  those  facilities,  such 
as  water  rights.,  machine  stands,  residential 
sites  and  rights  of  way,  which  they  require. 

It  may  be  of  interest  if  I  mention  that 
the  Natal  Act  empowers  the  Minister,  when 
he  considers  it  in  the  public  interest  to  do 
so,  to  authorise,  in  connection  with  mining, 
the  construction  of  roads,  railways,  water- 
races,  dams,  shafts  and  drives,  or  the  taking 
of  water,  or  exercise  of  any  other  rights  of 
the  nature  of  servitudes  upon  or  over  any 
lands.  Compensation  to  the  owner  of  the 
land  for  loss  sustained  by  him  is  determined 
under  the  Natal  Land  Clauses  Consolidation 
Law,  and  is  payable  by  the  person  applying 
for  the  right  or  servitude. 

///. — Removal  of  discouragements   to 
Mining. 

(a)  The  law  should  be  easily  understood, 
so  that  mistakes  may  be  avoided.  It  should 
be  brief  and  its  construction  and  expression 
clear,  and  particularly  clear  in  those  por- 
tions which  concern  the  prospector,  who 
often  has  had  little  literary  education.  It 
should  be  practical,  and  demand  no  impossi- 
bilities, such  as  pegging  with  reference  to 
the  strike  of  an  unknown  reef. 

(b)  The  method  of  marking  holdings 
should  be  such  that  prospectors  can  readily 
ascertain  on  the  ground  what  areao  are  held, 
and  what  are  open  to  prospecting  and  peg- 
ging. The  prospector  should  not  lose  time 
and  money  through  uncertainty   and  error. 

Not  only  should  claims  be  marked  by  a 
sufficient  number  of  good  pegs  or  beacons, 
easily  seen  above  the  grass,  but  those  pegs 
should  be  removed  promptly  on  abandon- 
ment or  forfeiture  of  the  claims.  There  is, 
however,  practice  1  difficulty  in  securing 
removal  of  pegs,  more  especially  when  the 
registered  claimholders  are  not  the  real 
holders. 

(c)  Proper  provision  should  be  made  for 
registration  of  rights,  and  the  records  should 
be  readily  accessible  to  the  public. 

(d)  Acquisition  of  title,  especially  pros- 
pecting title,  should  be  very  simple.  All 
formalities,  delays  and  incidental  expenses 
should  be  cut  down  as  much  as  possible, 
but  in  practice  the  need  for  security  of  title 
often  requires  expense  and  delay  over 
notices,  surveys  and  enquiries. 

(e)  The  number  of  fees  payable  should  be 
small.  An  excessive  number  of  small  fees 
gives  the  prospector  or  miner  the  idea  that 
he  is  being  "  fleeced  "  at  every  turn.     Pay- 


ment of  such  fees  also  involves  considerable 
inconvenience  to  prospectors  in  out  of  the 
way  places,  and  to  small  and  loosely  organ- 
ised syndicates  and  partnerships 

(/)  Title  to  holdings  should  be  secure. 
The  person  spending  money  on  o  holding 
should  be  certain  that  he  will  not  lose  the 
holding  through  inadvertence,  default  of  an 
employee  or  adverse  exercise  of  discretion- 
ary power  by  an  official.  In  drafting  a  bill 
there  is  temptation  to  make  forfeiture  the 
penalty  for  various  offences  such  as  irregu- 
larities in  pegging,  delays  in  payment  of 
fees,  non-observance  of  labour  conditions,  or 
false  declarations  of  discoveries  or  work- 
done,  but  these  may  be  due  to  neglect  or 
misconduct  of  a  servant  of  the  claimholder 
or  to  misjudgment  or  mistake  of  the  claim- 
holder  himself.  It  may  be  provided  that 
officials  shall  exercise  discretion  in  such 
cases,  but  the  capitalist  is  not  inclined  to 
invest  on  the  security  of  official  discretion. 

(g)  The  relative  rights  of  landowners  and 
mineowners  should  be  so  ■  adjusted  and 
defined  that  friction  will  be  avoided. 

It  should  be  provided  that  at  some  stage 
of  mining  full  surface  rights  shall  be  given 
to  the  mineowner  in  return  for  compensa- 
tion or  under  other  arrangements.  As 
mining  progresses  the  surface  interests  of 
the  landowner  are  interfered  with  more  and 
more,  ground  being  built  over,  cut  up  or 
covered  witii  dvmps,  while  on  the  other 
hand,  the  restrictions  adapted  to  the  pi  ins- 
pecting stage,  placed  on  tli<?  mineowner  for 
the  prote^t'or.  of  the  landowner,  become 
very  irritating. 

IV. — Encouragement  of  Mining. 

(a)  The  finders  of  valuable  minerals 
should  be  encouraged  to  disclose  their  dis- 
coveries. Attempts  to  compel  declarations 
of  discovery  are  futile,  as  if  a  man  keeps  his 
discovery  secret  he  cannot  be  punished,  and 
the  threat  of  punishment  will  tend  to  make 
him  more  secretive  Something  can,  how- 
ever, be  done  by  giving  encouragement  to 
disclosure,  either  by  allowing  the  discoverer 
to  obtain  title  to  his  discovery  readily,  and 
on  terms  which  commend  themselves  to 
him,  or  by  offering  rewards  for  discoveries. 

(b)  Direct  encouragement  should  be 
given  to  mining  by  various  fonns  of  aid 
unless  adequate  aid  is  given  otherwise 
through  Supply  or  other  Acts. 

(c)  The  law  should  be  such  that  both 
prospectors  and  investors  of  capital  are 
attracted.     If  successful  mining  is  not  estab- 
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lished,  no  mining  law  will  attract  mam 
men,  and  ii  successful  mining  is  established 
even  a  harsh  law  will  not  keep  money  and 
men  away  altogether.  No  mining  law  will 
as  a  substitute  for  valuable  mineral 
deposits,  but  given  those,  or  hope  of  those, 
a  lenient  and  al  ractive  law  is  highly  desir- 
able. 

V. — Control  of  Mining. 

The  law  should  be  SO  drafted  that  it- 
intentions  cannot  be  evaded.  Cffe] 
against  it  must  be  readily  discovered  and 
proved.  Jt  is  useless  to  draft  a  law  based 
mi  intentions  without  regard  to  the  prac- 
t  icability  of  enforcement . 

The    practice    of    pegging    "  base    metal 

claims  riii  gold  reef  in  the  Transvaal  is  wide- 

I  i,  ad,    and    thro     is    no   effect  ive    cheek    on 

it.  In  Natal  a  similar  difficulty  is  guarded 
against.  There  the  Commissioner  of  .Mines 
1 1 1 ; i \  permit,  in  certain  cases,  the  pegging 
and  registration  under  restricted  conditions, 
of  "  metal  "  claims  over  the  larger  and 
therefore  cheaper  "  mineral  claims,"  when 

minerals     for    which    "  metal   "    claims     are 

necessary  exist,  or  are  likely  to  exist,  on 
ground  pegged  as  "  mineral  "  claims. 

il>)  Punishment  should  fall  upon  the  per- 
son really  guiltj  of  an  offence.  No  person 
should  be  penalised  unless  he  has  done 
wrong  knowingly  or  through  culpable  negli- 
gence; punishment  should  be  adapted  to 
the  offence,  and  be  secured  at  low  cost  in 
time  and  money  to  the  Administration,  and 

without      exposing     the     offender     to     undue 

indignity 

It  is  difficull  to  at  bain  an\  I  bing  like  t  hat 
idea]  in  practice.  Under  the  Natal  Acl  the 
registered  claimholder  is  the  only  person 
who  can  be  punished  for  various  irregulari- 
t ie8,  though  his  predecee a  i  in  i it le, 
employees,  or  persons  with  whom  he  is 
associated  in  a  syndicate  or  partnership  maj 
be  the  real  offenders.  While  that  position 
sometimes  involves  punishment  of  the  inno- 
cent,  it   mete  COmmonlj    allows  i    cape  of  the 

guilty.  The  registered  claimholder  is  often 
a  "  dummy  "  who  cannot  be  found,  or  who 
is  not  worth  juing,  and  the  real  holder  can* 
not   be   touched.      Punishment    of  faults   1\\ 

forfeit  me    i  f    claim-    e«  Btl      little,    and    avoids 

the  Indignity  to  the  offender  of  a  prosecu- 
tion, and  is  sometimes,  in  one  sense,  adapted 

to    the    offence.      The    diffi  let  e  •    between 
forfeiture    and    non-forfeiture    is,    however, 
often  great    and  an  offence  meriting  punish 
ment   may   not    merit    forfeiture.      Vgain,   if 


the  ground  is  almost  valueless,  forfeiture  is 
no  penalty,  while  if  it  is  valuable  it  may  be 
a  very  heavy  penalty. 

17. — Revt  nue   Collection. 

A  reasonable  amount  of  revenue  should 
be  provided  for,  unless  other  forms  oi  taxa- 
tion or  the  indirect  benefits  from  mining  are 
sufficient.  The  sources  of  revenue  should  be 
so  selected  that  the  revenue  is  collet 
without  restricting  genuini  prospecting, 
development  or  mining.  The  forms  and 
methods  of  collection  should  be  such  that 
mistakes  or  misappropriation  by  officials 
cannot   escape  detection. 

The  genuine  prospector,  and  the  man 
developing  ground,  and  as  yet  getting  no 
return  for  his  expenditure  should  be  t 
very  lightly,  if  not  indeed  aided  by  the 
sta  e,  which  may  benefit  considerably  from 
his  work.  He  certainly  should  not  be  called 
upon  to  pay  more  than  his  reasonable  share 
in  the  expenses  incurred  in  administering 
the  laws  with  regard  to  prospecting  and 
development  and  in  providing  facilities  and 
conveniences  for  prospecting,  development, 
etc.  Revenue  should  be  derived  from  estab- 
lished mines  and  no!  from  prospecting 
works. 

17/     -Administration. 

(a  The  arrangement  oi  officials  and  their 
dutiai  should  be  such  that  public  business 
is  transacted  with  the  greatest  possible 
accuracy,  fairness  and  rapidity. 

There  should  be  either  almost  complete 
centralisation  or  almi  -  i  mpletc  decen- 
tralisation in  administration.  Centralisation 
has  advantages  it  enables  the  abilities  of 
bh(  various  officials  to  be  used  to  best  advan- 
tage; it  allows  of  a  fail'  distribution  of  work; 
it  avoids  the  delays  in  business  involved  in 
correspondence  between  offices,  and  it 
removes    anj    uncertainty    members    of   the 

public    may    have   as    to  which    official    should 

be  addressed  on  a  particular  subject.  On 
the  other  hand,  decentralisation  has  the 
advantages  that  it  puts  he  official  inf« 
closer    touch    with    <ht     men    with    whom    h. 

deaU;  it  saves  travelling  expenses;  it  make; 

it  easier  for  men  to  obtain  information  and 

to  transact  business  1>\  wool  of  mouth,  and 

metimes  saves  delay  in  communication 

by  It  tfers. 

(/>)  The  duties  of  the  various  officials 
sic  uld      be     clearh      defined      and      properly 

adjusted.  Bach  official  should  have  his  own 
sufficient  sphere  of  duty  and  responsibility. 
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If  be  has  that,  be  will  probably  have  a  sense 
of  responsibility  and  taKe  interest  in  bis 
work. 

[c)  The    discretionary    powers   of   officials 

should  be  very  limited.  Where  granted 
they  should  almost  invariably  be  powers  to 
lessen  the  onus  of  a  provision  and  not  to 
increase  it.  They  should  in  no  case  lessen 
security  of  title. 

In    practice    some    discretionary    powers 
must  be  given,  as  no  mining  law  can  be  so 
framed  as  to  meet  all  the  variations  of  con 
ditions  which  arise. 

(d)  The  cost  of  administration  should  be 
low.  What  are  at  first  sight  small  items  in 
a  law,  may  greath  increase  the  cost  of 
administration  by  requiring  the  action  of 
officials  with  special  experience,  or  by 
involving  considerable  travelling  or  office 
work. 

The  matters  dealt  with  above  are  those 
which  may  be  considered  essential  to  a 
complete  mining  law,  but  others  are  some- 
times included,  and  sometimes  dealt  with 
in  separate  laws.     They  are: — 

VIII. — Protection    of  Employees. 

(a)  By  rules  for  safe  working  of  mines. 

(b)  By     providing     for     compensation     in 
of  injury  or  impaired  health. 

By  rules  for  the  sanitation  of  mines. 
(d)  By    special    provision    to    secure    the 
workmen's  interests  in  cases  of  non-payment 
of  wages. 

IX. — Protection   of  Mineowners. 

By  provisions  controlling  such  matters  an 
trade  in  native  gold  and  precious  stones. 
A*. — Protection  of  the  Public. 

(a)  By  requiring  fencing  or  filling  of 
excavations. 

6)  By   providing  for  collection   and   pub- 
lication of  statistics. 

(c)  By  imposing  special  checks  on 
attempted  mining  swindles  by  such  means 
Bs  control  of  prospectuses  and  of  capitalisa- 
tion. 

The  President:  T  am  sure  we  are  deeply 
grateful  to  Mr.  Gray  for  bis  really  interest- 
ing paper.  During  the  week  thai  has  just 
passed  1  have  had  occasion  to  go  into  the 
Transvaal  Gold  Law — and  1  can  assure  you 
that  that  is  not  the  ideal  Mining  Law-  The 
perplexities  and  the  complexities  of  the 
different  clauses  are  e<  rtainly  a  source  of 
great  income  to  the  legal  profession,  but  if 
we  "had  a  law  something  after  the  plan  sug- 
gested by  Mr.  Gray,  then  the  mine  man 


would   have  probably  a   better  life   and  the 
lawyer  a  worse  one.      1  have  much  plea 
in  proposing  a  vote  of  thanks  to  Mr.  Graj 
f  >r  his  t.  xeellent  paper. 

IvLJ.  H.  A.  White  (Member  of  Council): 
1  have  verj  much  pleasure  in  seconding  the 

vote  of  thanks  to  Mr.  Gray  for  his  very 
excellent  paper  and  for  the  simplicity  of  the 
law  which  he  has  produced  for  our  approval. 
I  like  it  particularly  because  he  does  not 
seem  to  derive  il  from  the  point  of  view 
of  an  official  ridden  community  like  tier- 
many  would  be,  for  instance.  He  seems  to 
have  considered  a  little  less  officiality  and 
a  lit  le  more  humanity  would  make  a  better 
law. 

He  makes  no  reference  to  the  Apex  Law 
of  Mining  in  America,  which  1  rather 
expected  him  to  touch  upon;  but  he  cer- 
tainly does  make  the  point  that  every  pros- 
pector should  be  able  to  mark  on  the  surfaci 
exactly  the  ami  unf  ol  ground  he  is  claiming 
— which,  of  course,  puis  the  Apex  Law  out 
of  court.  He  makes  Q(  refi  rence  to  the 
multitude  of  irritating  regulations  with 
which  our  mining  law  is  hedged  around. 
That  is,  of  course,  a  side  issue.  But  J  think 
it  would  be  well  to  lay  stress  on  the  fact 
that  though  the  health  and  safety  of  miners, 
of  course,  requires  a  certain  amount  of 
regulation,  the  fewer  the  regulations  the 
more  likely  are  they  to  be  carried  out. 
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(Printed  in   Journal,  April,   1920.) 


REPLY   TO   DISCUSSIOK 

Mr.  P.  W.  Watson  remarked  that  my 
paper  was  mostly  confined  to  the  physical 
side  of  assaying;  this  I  quite  realise,  also 
that  many  of  the  departures  from  ordinary 
practice  described  could  not  be  accepted 
without,  at  least,  further  explanation.  In 
replying  to  the  discussion,  I  therefore  am 
glad  to  avail  myself  of  his  invitation  to 
31  mewhaf  amplify  the  paper  on  many 
points. 

haw  of  Averages. — From  the  fact  that 
Poisson's  law  is  used  in  statistical  work, 
and  from  Beringer's  investigations,  I  pre- 
sume it ■-•  correctness  is  tiot  questioned,  the 
point  being  how  far  it  is  applicable  to  the 
sampling  and  assaying  of  gold  ore. 
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In  Beringer's  lecture  on  the  theory  01 
sampling,  to  which  reference  was  made,  the 
law  was  applied  to  ores  containing  copper, 
silver,  etc.,  in  a  mineralised  form,  and  its 
limitations  were  also  indicated.  I  attempt 
ed  to  show  how  the  same  law  would  affect 
carrying  value  in  metallic  form.  1  did 
not  claim  that  it  could  be  applied  to  predict 
the  errors  possible  in  an  assay,  it  obviouslj 
cannot,  as  thi  tie — sary  data  as  to  the 
number  and  weight  of  gold  and  quartz  par- 
ticles in  the  sample  are  lacking,  but  it 
probably  governs  the  discrepancies  occur- 
ring in  assays  that  have  been  properly 
performed. 

It  this  assumption  is  correct,  it  confirms 
the  tact  well  known  to  all  assayers  that  the 
chance  of  error  is  greatly  increased  by  the 
presence  of  coarse  gold,  and  that  ii  is  desir- 
able to  us.-  that  method  of  crushing  that 
most  effectually  comminutes  the  gold.  Jt 
was  to  emphasise  these  points  that  atten- 
tion was  called  to  the  law.  The  examples 
given  were  purelj  hypothetical,  and  referred 
exclusively  to  samples  composed  entirely  of 
equal-sized  spheres,  a  condition  ol  course 
aever      approached      in      practice,      as      was 

explained  in  n  later  paragraph. 

Tlie\    were   deduced    from    the    calculations 

given  in  Table  I,  which,  apart  altogether 
from  Poiseon's  law,  show  incontrovertible 
that  in  a  •_!  :i.t.  samp]e  the  presence  of  each 
single  sphere  of  gold  affects  the  ac-saj  t<  the 
extent  of  1m;.")  dwt.  per  ton  if  of  1  LOO  in. 
diameter,  and  7-02  dwt.  if  of  1  (60  in 
diameter. 

Mr.  Watermeyer  states  that  I  assume  the 
greatest  error  to  he  feared  is  dependent  on 
the  fineness  of  the  crushing,  whereas  in  his 
opinion  it  <\>  pends  on  the  quant  it;,  crushed, 
and  the  proportion  thereof  taken  for  assay. 
I  tried  to  show  it  would  he  influenced  by 
both  Eactors,  and,  other  things  being  i  qua!, 
would  vary  inversely  as  the  Bquare  root   ot 

the   weight  of  sample   taken. 

I  Ms   <•(  ntention    that    the   gold    v  ould    be 

absorbed    l>,\    the    lead,    irrespective    of    its 

being  fine  i  i   c<  arse,   maj    be   granted,   but 

obviouslj    unless  the  correct   weight   ot   gold 

the  i-e-ult  would  be  in 

Samph  Crushers.  These  are  admittedly 
slower  than  a  disc  pulveriser;  we  can  crush 
ahoui  so  ore  samples  per  day  with  eight 
(double)  mills.  (  )n  the  other  hand.  the\  are 
cheap,  and  it  would  1  add  n ■  their 

cumber.  Seme  of  them  have  been  in  dailj 
use  for  ii  \ear,  no  repairs  r^  renewals 
have  keen   required,   and   their  efficiency    is 


unimpaired.  Wear  is  confined  almost 
entirely  to  the  cast  iron  casing  and  halls, 
both  of  which  can  he  cheaply  renewed. 
Their    being    nearly    DoiselesS,     and,     except 

when  cleaning,  quite  dustless,  are  point-  in 
their  favour.  They  take  the  product  of  a 
laboratory  "  cracker  ";  it  fed  with  finer 
material,  saj .  8  mesh,  thej  would  be 
quicker. 

FluxejB. — At  .Mr.  Watson's  suggestion  a 
li-t  (  f  the  fluxes  used  here  is  appended. 
The  lead  buttons  range  from  35  gm.  to  4"> 
gm.  for  1  a.t.  charges,  45  gm.  t<  55  gm.  for 
2  a.t.,  and  about  15  gm.  for  solution  assays. 

Stibnite  in  moderate  amount  gives  no 
trouble  here;  if  too  much  is  present  there  is 
the  usual  orange  efflorescence,  and  charac- 
teristic swelling  of  the  cupels  with  low- 
results.  Preliminary  scorification  of  the  lead 
button  usually  rectifies  matters.  The  excess 
litharge  met  hod  is  used  sparingly,  being  apt 
to  carry  gold  into  the  slag. 

Furnace.  Some  points  in  the  reverbera- 
tory  furnace  criticised  by  Mr  F.  W.  Watson 
are  : — 

The  high  bridge,  which  was  adopted  to 
lessen  the  danger  of  pieces  of  fuel  getting 
into  the  pots  when  stoking.  I  have  ml 
detected  ■■m-   lowering  ot  the  heat  efficiency. 

Tlic  abrupt  lowering  of  the  roof. — Two 
furnaces  were  previously   erected  elsewhere, 

in  which  the  roof  was  continuous  and  the 
bridge  lower.  The  pots  next  the  bridge  were 
less  strongly  heated  than  these  further 
hack,  this  is  not  the  case  here,  and  the 
change  has  keen  a  decided  improvement. 

The  sloping  hearth  is  required  because 
manufacturers  have  not  yel  put  on  the 
market  crucibles  specially  designed  for 
reverberators-  work.  The  pots  usually  have 
:i  base  only  about  half  the  diameter  of  the 
top,  and  while  quite  suitable  for  the  Cornish 
furnaces  for  which  they  were  designed,  are 
top-heavj  and  easily  upset  in  the  reverbera- 
tory. With  the  sloping  floor  the  first  row 
of  pots  lean  against  tic  bridge,  these  in  turn 

supporting  the  other  rows;  thus  they  can- 
not t;dl  forward,  and  owing  t<>  the  slope 
cannot  fall  hack-ward.  It  is  very  rarely  that 
we  -et  an  upset,  and  then  only  through 
great  careL  wness. 

Furnact  too  larget-  With  B  smaller  fur- 
nace perhaps  some  Baving  of  find  might  be 
made.  The  idea  of  a  comparatively  large 
i.ne  was  to  save  time  and  labour.  F<  rmerly 
I  nr  Cornish  furnaces,  of  which 
two  were  in  dailj  use,  and  two  muffle  fur- 
l'.\  substituting  for  these  the  present 
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con; bination  reverberatory  not  only  was  ;i 
saving  effected  in  time  and  native  labour, 
but  by  using  coal  instead  of  the  more 
expensive  coke,  the  cost  of  fuel  was  reduced. 

Cupellation. — Before  adopting  cupella- 
tion  on  the  reverberatory  hearth  without  a 
muffle,  tests  were  made  to  be  sure  there 
were  no  greater  losses  than  by  the  usual 
method.  Check  assays  cupelled  in  muffle 
and  reverberatory  gave  the  same  results. 
Prills  of  parted  gold  re-cupelled  with  lead 
and  silver,  again  parted  and  weighed  on  a 
balance  weighing  to  1.  100  mg.  showed  no 
lose-.  Some  dozens  of  check  assays  were 
sent  to  a  smelter  and  to  two  reliable  firms  of 
Kalgoorlie  assayers,  and  results  agreed 
extremely  well.  Many  check  bullion  assays 
were  made,  and  here  there  was  a  slight 
difference,  the  reverberatory  always  being  a 
little  higher  both  in  gold  and  silver,  but  for 
bullion  work  the  reverberatory  is  very 
inconvenient,  and  a  muffle  is  to  be  preferred. 

Assay  results  here  compare  well  with 
plant  returns,  thus  for  the  year  1919  the 
cyanide  plant  returns  were  0'044  dwt.  per 
ton  below  the  assay  call,  5  dwt.  to  6  dwt. 
tailing  being  treated,  and  for  the  first  six 
months  of  this  year  the  agreement  is  rather 
closer. 

This  is  the  third  mine  on  which  I  have 
successful}'  introduced  this  system.  Some 
little  experience  is  required  in  regulating 
the  fire  and  draught,  but  there  is  no  real 
difficulty. 

If  under  proper  conditions,  accuracy  is  not 
lessened  by  the  presence  of  the  products  of 
combustion,  it  may  be  possible  to  design  a 
special  cupellation  furnace — not  necessarily 
on  the  lines  adopted  here,  but  gas  fired,  and 
perhaps  usin"  surface  combustion. 

Cupels. — Unless  the  cupels  are  saturated 
with  litharge,  no  addition  is  made,  other- 
wise 25%  fresh  material  may  advantageously 
be  added  to  the  re-ground  cupels.  I  am 
glad  Mr.  Watson  called  attention  to  the 
danger  of  spitting  with  cold  cupels.  I 
should  have  mentioned  that  tins  is  avoided 
by  baking  them  in  large  batches  in  the 
reverberatory  overnight.  They  are  then 
stored  in  the  furnace  room. 

Cupel  Plates. — Corrosion  is  little  if  any 
more  rapid  than  with  the  iron  muffle  plates 
now  in  general  use.  Pieces  of  scrap,  say 
}  in.  thick,  last  fairly  well,  they  need  not 
be  cut  to  any   particular  si/.'. 

Solution  Assays.— The  opinion  I  expri  i 
that,  gold,  precipitated  from  its  solution  in 
cyanide,  was  to  some  extent  re-dissolved  on 
heating  was  based  on  my  experience   that 


much   lower  results   were   obtained   by   the 

cuprous  chloride  method  on  plant  solutions 
thai  were  i  recipitated  hot  than  was  the 
case  with  cold  solutions. 

I  cannot  saj  whether  this  applies  bo  pun* 
solutions  also.  Mr.  Wa  son  asks  why  sul- 
phuric acid  must  be  used  with  the  chloride 
method.  The  reason  I  do  not  know,  but 
the  fact  thai  the  substitution  of  hydrochloric 
acid  gives  low  results  may  be  Been  Er<  m 
the  examples  given  in  Table  [V.  of  its  effect 
on  plant  solutions.  Sulphocyanide  was  pre- 
sent in  all  these  solutions,  and  it  sbould  be 
remembered  thai  sulphocyanic  i-  one  of  the 
very  strong  acids  (see  J<  nes's  Physical 
Chemistry,  4th  edition,  p.  613).  Ma; 
tins  have  some  bearing  on  the  better  results 
obtained  with  sulphuric  acid  in  the  cuprous 
chloride  assay  ': 

I  doubt  whether  it  is  generally  realised 
how  greatly  the  accuracy  of  the  copper 
methods  is  impaired  by  the  presence  of  cer- 
tain impurities.  This  is  more  especially  the 
case  with  the  copper  sulphate  method. 

In  Table  3  will  be  found  the  results  of 
some  assays  made  on  solution  of  pure  gold 
in  cyanide,  to  which  definite  quantities  of 
impurity  were  added.  After  making  the 
assay  by  the  copper  methods  the  precipitate 
was  collected,  then  the  filtrate  was  assayed 
by  the  zinc  and  lead  acetate  method  to 
determine  the  amount  of  gold  that  had 
escaped   precipitation   by   the   copper  salts. 

It  will  be  noted  that  the  combined  results 
seldom  give  the  whole  of  the  gold,  there 
may  have  been  some  less  in  manipulation, 
and  probably  more  in  cupellation,  when 
much  copper  was  present  in  the  lead  button. 
Comparing  the  copper  sulphate  and  chloride 
methods,  I  have  found  that  on  pure  solu- 
tions the  former  usually  gave  slightly  higher 
results,  but  with  increasing  impurit\  its 
efficiency  fell  away  far  more  rapidly  than 
was  the  case  with  cuprous  chloride.  To 
some  extent  this  may  be  due  to  the  strength 
of  solutions  employed,  25  cc.  sulphate  solu- 
tion containing  0-64  gm.  copper  against 
1*14  gm.  ci  ntained  In  15  ce.  cuprous  chloride 
solution.  With  the  smaller  amount  oi 
copper  cupellation  loss  would  be  less,  yei 
there  would  be  an  ample  excess  of  copper 
for  pure  solutions.  With  increasing  impur- 
ity the  greater  cupellation  l<  i  the 
chloride  method  would  be  more  than  bal- 
anced by  better  precipitation  due,  partly,  to 
more  copper  being  present. 

There  is  another,  and  I  think-  essential, 
difference.  In  the  one  case  copper  is  added 
en  iiel\    it    the  "  i  u-  "  state,  to  which,  in 
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the  other  case,  it  all  has  to  be  reduced  by 
the  cyanogen  compounds  present  and  by 
sodium  sulphite.  This  reduction  is  often 
incomplete.  Take  the  fifth  and  sixth  cases 
in  Table  3,  the  amount  of  copper  added  in 
b<  Mi  methods  was  the  same,  yel  the 
chloride  was  far  more  efficient,  with  the 
other  method  much  copper  was  present  in 
thr  filtrate,  although  plenty  of  sodium  sul- 
phite was  added,  and  care  was  taken  thai 
it  was  in  good  condition  and  unoxidized. 

As  the  zinc  and  lead  acetate  method  is 
much  less  affected  by  impurities,  it  would 
seem  unwise  to  use  copper  methods  for 
assaying  solutions. 

I  first  realised  the  unreliability  of  copper 
methods  when  treating  weathered  pyritic 
tailing.  Much  sulphocyanide  and  thiosul- 
phate  was  formed,  and  cuprous  chloride 
precipitated  only  a  fraction  of  the  gold. 
Chlddy's  zinc  and  acetate  method  was  then 
I  and  the  eall  agreed  with  the  output 
Attention  to  the  matter  was  called  at  the 
time.* 

Air  Pressure  Filter  and  Samjtles  contain- 
ing Dissolved  Oold.—l  cannot  agree  with 
.Mr.   Watson  that  there  is  little  or  no  ad  van  • 

•  Treatment  of  Weathered  Pyritic  Tailing,  A',  a-  M. 
Journal,  23rd  March,  1912. 


tage  in  using  this  filter.  On  going  rather 
carefully  into  the  question  of  losses  on  pulp 
containing  much  dissolved  gold,  such  as  that 
from  agitators  treating  high  ^rade  ore  with- 
out amalgamation,  the  loss  by  direct 
evaporation,  no  matter  how  carefully  per- 
formed, was  mt\  considerable;  this  merely 
confirmed  what  was  generally  known.  The 
1<'S<  was  reduced,  but  by  no  mean-  elimiu 
ated,  by  addition  of  cuprous  salts  before 
evaporating.  With  residue  samples,  both  the 
actual  and  percentage  los>cs  were  smaller 
hut  still  important  On  52  samples  assayed 
in  triplicate  by  various  methods  the  best 
results  were  got  by  adding  to  the  pulp  an 
emulsion  of  freshly  burned  finely  ground 
charcoal  and,  filtering  off  the  kvrren  solution 
in  mi  air  pressure  filter. 

On  this  mine  precipitation  by  cuprous 
chloride  and  filtration  gives  good  results 
It  should  be  noted  that  1  gm.  copper  a- 
cuprous  chloride  gives  a  large  excess  on 
residual  solutions,  and  this  copper,  being 
distributed  over  500  gm.  or  mor<  r<  sidue. 
causes  no  cupellation 

Evaporation  of  Blime  pulp  is  slow  and 
sloppy,  is  liable  to  gwe  low  results,  and 
wastes  time  and  fuel  in  evaporating  barren 
volution  that  can  be  Mm  ved  by  the  filter 
in  a  few  seconds. 


TABLE  I. 

2    a.t      simple,    value    20   dwt.    composed    entirely    of    equal    sized    sphere 


Diameter 
of  spheres 

of   ^nlil  ;il|(i 

quartz. 


m  •   ,  ,     c        i        i  Number  of  sphere* 

\>  ei^'lit  of  each  sphere.  ,  •     i  •     '        . 

1  contained  in  sample 

Gold.           Quartz.  Gold. 


pie. 
Quai  t/. 


Error  to  he  expected. 

Dwt.  pei  ton 


Number  of  gold 

spheres. 


[nclies. 

m.g. 

m.g. 

Max 

Mean. 

Max. 

Mean, 

l   100 

u  0026 

0  00036 

77s 

161,000,000 

78-9 

22  1 1 

2  08 

0  56 

1  200 

0  02 

0-0028 

Inn 

2  1,000,000 

28  8 

7  s 

5  66 

1  66 

1/IOfJ 

0i65 

0-023 

12-1 

8,600,000 

II  s 

2  7 

n;  17 

4  .-> 

l  60 

0  7<>-2 

nulls 

2-86 

691,1 

4  7 

13 

83-0 

9*2 

TABLE  .11 
Pluses  used. 


i  ieneral  aboal 

130  and  220  gm. 

need  f«>r  1  and  J 

a.t.  ore. 

gm. 

Heavy  Bulphide 
about  130  gm. 

for  1/2  a.t.  ore. 

gm. 

Very  ln';i\  \ 
Btibmte  190  gm. 

I'll   J  B  1 .  .Me. 

Solutions,  pot 

assays,  70  gm. 

taken.     Pi  Iter 

paper  Is  the 

reducing  agent . 

Litharge 
Sod.  Carb. 
Borax 
Mealie  Meal    ... 

Silica 

Po« d.  < ;i;i->    ... 
Nitre 

12,000 

20,000 

|  ,000 

nil   tO    1  .dee 

16,000 
20,000 

8,1 

6 

i  r.«  i 

1   1  a  t . 

Light  eoi  ei 

l/'Ja.t. 
to 

12,000 

2,000 
4,000 

I. 
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TABLE    III. 
Effecl   of  impurities  on   solution   assays   made    by   copper   methods 
20  a.1 .  solul  ion  taken   foi   assay. 


i  lontenta  of  solution, 


KCy 

K ,  Fe 

An. 

MI 

Cy, 

(free) 

CyS 

•3H,0 

dwt. 

y 

% 

Gold  precipitated 

From 

From 

From 

From 

original 

filtrate 

oi  initial 

Bltrate 

solution 

by  zinc 

BolutiOD 

by  zinc 

l>\  cuprous 

and 

by  eupric 

and 

chloride 

acetate 

sulphate 

acetate 

method. 

method. 

method. 

method. 

% 

% 

% 

% 

<  tapper 

required 
to  combine 

wiili  all 
cyanogen 


( tapper 
added 

as 
Cu.Cl, 


( tapper 

H'l'i''l 


CuS04 


24  60 


23  58 


24  BO 
23  58 


0  058 

M 
M 

0-219'"H- 
0019 

0<'>58 
0  r»  1 9 


001 

nil 

o-os 

o-id 

0-20 

" 

0  50 

.' 

nil 

0  20 

>> 

0-50 

95  4 
92  "4 

912 

85-8 

96  0 

92-2 

56 
95  6 
829 


"A" 

•A" 

0-2 

"A" 

— 

"A" 

21 

"F" 

1-6 

"C" 

04  { 

93  5 

"A" 

"A" 

0-6 

"A" 

108 

99-2 
58  0 
44  2 

14  4 
•21  5 
13  4 


"B" 

"IV 

•n 
•n 

"G" 

"I)- 
"E" 


961   "B" 


(18 
34  3 

51-1 

-I  3 

, .'!'() 

59-9 

1-4 


2  6 
1  058 
1-811 


METHODS    OF    ASSAY. 

"  A  "    1.1   cc.    Gu,Cl,   solution   acidified  with    H2SO< 

■'  B  "  25  cc.  of  10  '    cryst  CuS04,   LOcc.  of  L0       crysl    Na2S03  and  5  cc.  strong 
HC1. 
C"   42.1   cc.    Cu2Cl2   solution   acidified  with  dilute    E2S04. 
••  J)  "  125  cc.  10     crysl  CuSO,  100  cc.    10         cryst    Na2S08,    L0   cc.    of   1    to   10 

H2S04. 
"  E  "    To   filtrate    added    50   <•<•.    more  sulphite  solution,  which  precipitated  more 

gold,  then  assayed  filtrate  by  zinc  and  acetate. 
"  F  *'    20   CC.    Cu2Cl2    solution,    acidified  with   PI.,S04. 

G    '  60  cc,   L0  '   cryst  CuS04,  24  cc.  Na2S03   (cryst)   12  cc   strong   HC1. 
'*  H''   Note   the   cyanide   strength    has  been   increased. 

'  I  "  When  ferro  cyanide  is  present  the  amount  required  is  probably  less  than 
stated.  More  than  one  reaction  occurs  and  the  amount  given  is  th- 
in,i.\  in  mm. 


TABLE     IV. 
Shewing  effecl    of  hydrochloric   and  sulphuric   acids  when   used   with   the  cuprous 
chloride  method   in   assaying  plant   solutions   containing   sulphocyrnides,    ferrocyaj 
and  other  impuriti  


Sample  A. 


Sample  B. 


Sample  I '. 


Sample  D. 


Method  of 
Assay. 


1'recipi     Recovered  Precipi-  Recovered  Preeipi-  Recovered  Precipi-  Recovered 

tated            from  tated.           from            tated.  from            bated.  from 

tiltrate.  filtrate.  filtrate.  filtrate, 

dwt            dwt.             dwt             dwt.            dwt.  dwt.            dwt.  dwt. 


• 

H.SO, 

2-24 

0*14 

- 

IK  1 

1.82 

o  47 

I'uSo, 

& 

— 

— 

1  74 
1-29 

nofaasay'd 

ii  ,-,l 

1-30 

1  H4 

not  assay'd 
0  26 

l  52 
0-78 

0.04 

0-61 

The  cuprous  chloride   method   was   as  given  in  my  paper,  and  in  note  "   \      Table 

:; 
Yl upric  sulphate  method    ■       as  given  in  note    '  B  "  Table  3,  the  copper  heme 

added   first,   then  the  acid,  and   tastlj    the   sulphite,   shaking    well    alter  each 

addition. 
The  filtrates  were  assayed  l>\   zinc  and  acetate   method. 
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VOTE    OF    SYMPATHY,    RE    KNIGHTS    DEEP 
CONFLAGRATION. 

The  President:  A-  this  stage  I  Bhould  just 
like  to  express  the  sympathy  oi  tliis  Societj 
with  the  directors,  staff  and  workmen  of 
the  Knights  Deep  Mine  in  the  great  loss 
they  hav(  sustained  by  the  burning  oi  th<  ir 
mill.  This  is  probably  the  largest  fire  that 
has  occurred  in  connection  with  any  indus- 
trial undertaking  in  South  Africa.  It  i 
reallj  a  serious  thing  for  the  whole  of  the 
community  that  lives  in  that  part  of  tlie 
Rand.  I  am  sure  I  am  simply  expressing 
your  sympathy  when  I  say  how  much  we 
feel  for  them  in  the  great  disaster  that  has 
overcome   thai    commuuitv.      (Hear,    bear.) 


TIIK    (iOLl)    PREMIUM. 


By    S.    Evans    (Associate) 


(Printed  in  Journal,  M<nj,    1920 


DISCUSSION. 

Remarks    on     the     Report     of    the     Select 

Committee  on  the   Embargo  on  the  Export 

of  Specie. 

Prof.  Edwin  Cannan  (Professor  of  Political 
Economy  at  the  University  of  London 
( coni  ributed  I  The  Committee  have  failed 
to  arrive  at  a  clear  understanding  of  the 
mechanism  by  which  the  exchanges  between 
the  gold-standard  countries  were  kept  close 
to  par  before  the  war.  They  recognise  that 
the  movements  of  gold  from  country  to 
country  had  something  to  do  with  it,  but, 
either  owing  t<>  their  failure  to  ask  the  pro- 
per questions,  or  owing  to  the  weakni 
the  witnesses  in  answering,  they  have  not 
grasped  the  fact  that  these  movement  ot 
gold  acted  on  thi  exchanges  bj  bringing 
down  the  prices  i  t  nd  services  in  the 

country  from  which  the  gold  wan  exported 
and  raising  the  prices  of  g<  de  and  services 
in  the  country  into  which  it  was  imported 
for  example,  if  in  New  Y"ik  the  supply 
of  paper  giving  the  holder  the  right  to  draw 
sovereigns  in  England  happened  to  b 
plentiful  thai  the  right  became  appreciably 
valuable    the  16,    it    was    imm< 

diately  worth  whili  fi  i  •  mebody  to  exercise 
his  right  to  draw  actual  sovereigns  in  London 
and  bring  them  out  to  New  York,  because 
each    full-weight    sovereign    could    there    be 


converted  into  approximately  4.86  dollar-. 
Then  the  tendency  oi  the  exchange  to  fall 
was  checked.     But  why'.'     Simply  because 

the  removal  of  the  gns  from  England 

and  their  conversion  into  dollars  in  America 
tended  to  reduce  the  power  of  people  to 
spend  pounds  >>n  goods  and  services  in 
England,  and  increased  the  pOwer  of  people 
to  »?pend  dollars  on  goods  and  services  in 
America.  In  other  words,  English  prices 
fell  and  American  price-.  r<  Be.  '1'his  change 
made  il  more  profitable  than  hefore  for 
Americans  to  buy  English  ^><.ds  and  less 
profitable  than  before  for  Englishmen  to  buy 
American  goods.  The  fall  in  exchange  was 
checked  by  the  alteration  in  the  inter- 
national trade,  and  further  movement  of 
gold  became  unnecessary 

The  failure  '>f  the  Committee  to  under- 
stand this  is  made  quite  plain  by  their 
allowing  some  of  the  witnesses  to  induce 
them  to  hold  up  the  recent  "  loss  of  gold 
by  the  United  Stat  ss  as  an  "  awful  exam- 
ple "  of  tin'  danger  of  going  without  an 
embargo  on  the  export  of  specie.  One  or 
two  of  the  better  instructed  witnesses  did 
suggest  that  the  exportation  <f  the  gold  was 
not  an  evil,  but  none  insisted  with  sufficient 
emphasis  that  it  was  precisely  what  was 
required  by  the  United  States  in  order  to 
stem  the  risue_r  tide  of  commodity  prices 
which  cause-  the  unrest  which  threatens  to 
enguli  na  d(  rn  civilisation. 

Regarding  tins  blessing  an  a  disaster  to 
the  United  States,  the  Committee  ask  if  a 
country  with  an  excess  of  exports  amounting 
in  4,000  million  dollars  suffers  such  a  Loss 
of  gold,  bow  can  the  poor  little  Union  of 
South    Africa,    with    her    precarious    balance 

of  trad,   and  a  "comparatively  infinitesimal" 

stock    of     specie    expect     to    retain     her    mild 

coin  without  an  embargo.  Unprotected  by 
an  embargo,  the  Committee  believe  South 
\frica,  which  is  producing  gold  enough  to 
make  between  thirty  and  forty  million 
reigns  a  year,  will  be  in  "imminent  danger" 
of  "  in  ing  completely  denuded  of  its  specie 
reserves."  This  fear  i  t  "  all  our  gold  being 
drained  away  *'  is  about  as  widely  Bpread 
throughout  Eun  pe  as  the  fear  of  witchcraft 
three  hundred  years  ago,  and  is  equally 
groundless,  provided  that  flic  gold  is  not 
pushed  out  by  papei  substitutes.  Tn  the 
ibs, •in'. ■  ,,t  such  substitutes  each  successive 
exportation  of  gold  raises  the  purchasing 
r  i  f  what  remains  very  quickly,  so  that 
the  pi<  fi tablei  i  -s  (,f  further  exportation 
diminishes  t>    ml      We  are  not   terrified  by 
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the  fear  of  losing  all  our  copper  or  our  plati- 
num if  a  little  is  exported,  nor  ought  we  bo 
be  so  if  a  little  of  our  gold  is  taken  by 
foreigners  in  exchange  for  their  goods.  It 
they  asked  for  more,  they  would  have  to 
give  more  and  more  till  they  found  the  trade 
completely   unprofitable. 

The  Committee  themselves  see  nothing 
wrong  in  the  annual  exportation  of  gold 
enough  to  make  40  million  sovereigns  when 
that  gold  comes  straight  from  the  mines  and 
goes  out  of  South  Africa  unstamped  with 
the  King's  head  on  one  side  and  the  George 
and  the  Dragon  on  the  other.  '  We  do 
allow  raw  gold  to  leave  the  country,''  Mr. 
Strakosch  told  them,  "  but  it  is  a  commer- 
cial product,  just  the  same  as.  wool.  '  When 
it  is  once  cut  into  equal  sized  bits  and 
stamped  in  a  particular  way,  it  is  a  sacred 
thing,  and  if  you  get  it  out  of  banks  and 
?xport  it  '*  vou  are  draining  their  reserves 

-  '2). 

Supposing  that  the  South  African  Mint 
was  in  working  order,  as  it  should  have  been 
long  ago,  and  the  gold-producers  found  it 
convenient  to  coin  the  gold  before  exporting 
it,  would  they  be  forbidden  on  the  ground 
that  raw  gold  is  an  article  of  commerce  like 
wool  while  sovereigns  are  reserves  which 
must  on  no  account  be  exported  ?  It  is 
made  clear  by  p.  vii.  of  the  Report  that  the 
Committee  regard  persons  who  "  drain 
coined  gold  from  a  country  as  malefactors: 
they  talk  of  "  the  inducement  to  smuggle 
gold  coin  out  of  the  Union  "  as  something 
which  would  exi  t  after  the  embargo  was 
removed,  whereas,  of  course,  what  is 
"  smuggling  "  under  the  embargo  would  be 
lawful  and  wholesome  exportation  when  the 
embargo  was  absent.  Who,  it  is  worth 
while  asking,  would  these  malefactors  be? 
At  present  under  the  embargo,  Mr.  Stra- 
kosch informed  the  Committee,  "we  have 
not  departed  from  the  basis  thai  our  cur- 
rency is  worth  so  many  grain;  of  gold.  The 
only  unfortunate  thing  is  that  there  are 
people  who  are  prepared  to  pay  (for  a 
reign  more  than  the  gold  in  that  sovereign 
is  worth  "  - 1 1.  Presumably  what  he 
meant  to  say  was  that  the  unfortunate  thins: 
was  that  there  are  people  who  are  prepared 
to  pay  for  a  sovereign  more  than  £1  of 
Union  currency,  because  he  gold  in  the 
Bovereign  is  worth  more  than  that.  It  the 
sovereign  can  miK  be  go1  oul  of  the  country 
the  East  will  give  a  very  high  price  for  it. 
The  malefactor  who  drain?  away  the  gold  i- 
neither  the  nefarious  Bosch,  who  is  contenl 


with  unlimited  paper  marks,  nor  the  pushful 
Yankee,  who  is  "  losing  gold,"  but,  "  Lo! 
t lie  poor  Indian  I  "  '  The  premium  on 
gold,"  say  the  Committee,  plaintively, 
higher  in  the  Baal  than  anywhere  else." 
Yet  the  people  who  give  the  besl   pric< 

South  Africa's  principal  pri  dud  ma\  surely 
be  reckoned  her  best   sust 

The  Committee  practically  admit  thai 
though  it  is  difficult  to  keep  up  the  - 
of  sovereigns  when  the  value  ..\  L'!  currencj 
i-  less  than  that  <\  118  grains  ol  fine  gold, 
there  would  be  no  difficulty  whatever  it'  61 
currency  would  buy  113  grains  in  the 
market.  But,  confused  by  th>  ir  principal 
witnesses,  they  do  not  see  thai  the  ws 
make  £1  worth  m  much  as  113  grain 
gold  is  to  reduce  the  present  quantity  of 
currency.  It  is  surely  obvious  that  if  there 
were  no  notes  at  all,  and  nothing  was  legal 
tender  for  pounds  except  sovereigns  contain- 
ing 113  grains  of  hue  gold,  which  could  be 
freely  melted  and  exported,  L'l  could  not 
possibly  be  worth  less  than  113  grains.  It 
is  equally  true,  and  nearly  as  obvious,  that 
as  notes  are  a  convenient  form  of  currency, 
this    state   of    things   could    be    reached    by 

reduction  of  the  notes  long  before  the  n 

issue  was  completely  extinguished — certainly 
before  it  was  reduced  to  its  pre-war  amount. 

I  may  perhaps  be  asked:  "  If  this  is  true, 
why  don't  you  reduce  the  note-issue  in  the 
United  Kingdom  and  bring  Bradburys  up 
t  par?  ".Personally,  I  have  no  doubl  thai 
this  ought,  to  be  done,  and  done  quickly. 
But  there  is  a  great  obstacle  in  the  waj 
which,  happily,  is  absent  in  South  Africa. 
This  is  the  large  amounl  of  monej  <  wed  by 
the  British  Government  and  payable  at 
early  dates.  Tin-  is  supposed  to  make  it 
very  difficult  for  the  Government  to  insist 
on  a  reduction,  an  the  reduction  might  be 
mpanied  by  a  kind  of  run  by  the  banks 
upon  the  State,  which  il   would  be  unable 

to  meet  exc.  pt  h\  the  re-m all 1 1 tact  u re  nf 
paper  money.  In  Smith  Africa  the  pressure 
would  be  i  i-l\  on  the  bank's,  and  to  say  that 
these  would  be  after,  say,  twelve  months' 
notice,  incapable  of  meeting  it  with  ease  i  r, 
more  accurately,  of  preventing  it  from  ever 
being    se^ er  -.  to    me    bo    b<     quite 

absurd.  Mi  rei  ver,  if  we  in  England  an 
reducing  our  currency  as  we  ought,  we  have 
at  an\  rate  pu  a  limit  "ii  its  increase  of  n 
much  in*  re  definite  character  than  any  pro 
ith  Africa  by  the  Committee 
since  I  began  to  write  an  announcement  ha- 
been  made  to  'he  effecl   that  the  seven  per 
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cent,  premium  on  South  African  currency 
as  against  British  pounds  (alias  Bradburys) 
has  disappeared.  This  seems  the  very 
natural  fruit  of  the  Committee  b  recommen- 
dations. So  far,  the  banks  have  been 
hindered  in  their  work  of  depreciating  the 
currency  by  fear  of  the  smuggler  and  fear  i  t 
the  embargo  being  removed  at  some  earl} 
date.  The  Committee  baa  relieved  them  of 
both  fears,  and  the}  can  go  cheerfully  full 
steam  ahead,  lending  cheaply  manufactured 
money  at  low  rates,  not  at  their  own 
expense,  but  at  the  expense  of  the  fixed- 
income  class,  the  salaried  class  and  the 
wage-earners,  who  find  the  cost  of  living  rise 
faster  than  they  can  get  their  money- 
incomes  raised. 

The  process,  will  end  Borne  time,  of  course 
— with  exactly  what  kind  of  a  bump  I  will 
not   attempt  to  prophesy. 

Prof.  Achille  Loria  University  of  Turin, 
Italy)  (contributed):  The  arguments  of  Mr. 
Evans  seem  to  me  unanswerable.  There  is 
no  doubt  that  inflation  has  been  the  prin- 
cipal cause  of  the  upward  movement  of 
prices,  and  of  the  premium  on  gold,  and — 
as  money  wages  do  not  go  up  at  the  same 
rate  as  prices — of  the  diminution  of  real 
wages.  I  am  all  the  more  glad  to  find  that 
i  hesis  in  Mr.  Evan's  pap<  r,  as  I  myself 
defended  it  in  lectures  at  the  Milan  High 
School  of  Commerce,  which  were 
recently  published  in  my  booklel  '  The 
Momy  Intercourses  of  War  "  (1020).  It 
cannot,  however,  be  maintained  thai  infla- 
tion alone  has  been  the  cause  of  thai 
phenomenon.  Who,  indeed,  c<  nl<l  denj 
that  the  upward  movemcnl  of  prici  has 
been  in  part  the  resull  of  the  diminished 
production  consequenl  on  the  war;  or,  thai 
the  gold  premium  has  been  sharpened  by 
the  excess  of  imports  over  exports  and  the 
re  ultanl  unfavourable  balance  of  pa}  menl  - ; 
or,  again,  thai  the  diminution  of  real  wages 
arose  also  from  the  absorption  of  the 
national  capita]  by  public  debts,  and  after 
the  Armistice  from  the  increase  of  the 
labour  supply  caused  by  the  return  of 
soldiers  from  the  colour  "  Bui  all  these 
elemenl  canno  o<  »mpn  mise  the  subsl  an- 
tial  soundness  of  Mr  Evans's  views,  and, 
above  all,  of  the  remedy  he  is  so  warmly 
advocating,  namely,  the  gradual  reduction 
and  final  suppression  r>i  redundanl  panel 
money.  Thi  .  indeed,  Bhould  be  the  starting 
point  of  even  State,  policy  directed  towards 
the  economic  reconstruction  of  the  belliger- 
ent world. 


1  would  add  that,  in  my  view,  inflation 
embraces  not  only  bank  and  Treasury  notes, 
but  also  deposit  currency,  i.e.,  cheques. 


The   meeting  then   terminated 


Notices  and  Abstracts  of  Articles  and 
Papers 


CHEMISTRY. 


Estimation  of  Metallic  Zinc  I  ontknt  of  Zinc 
Dust. — 1  gram  of  zinc  dust  is  put  into  a 
600  cc.  Erlenmeyer  flask,  together  with  50  grams 
of  ferric  alum  in  crystals  and  100  cc.  of  water,  the 
whole  being  constantly  stirred.  As  soon  as  the  zinc 
dust  is  dissolved,  LOO  cc.  of  1  :10  sulphuric  acid 
art-  added,  and  the  solution  titrated  against  potas- 
sium permanganate  Comparisons  of  results  ob- 
tained on  new  and  used  zinc  dust  by  the  hydrogen- 
gas  method  and  the  ferric  alum  method  are  given, 
and  .-how  good  agreement.  W.  F.  Edwards,  Chem. 
and  Met.  Eng.,  1919,  21,  192,  Jour.  Chen 
Abstracts,    Nov.,    1919,    ii.    178.     (H.    R     A.) 


Rapid  Estimation  of  Nitric  Acid. — When  nitric 
acid  is  added  to  a  solution  of  ferrous  sulphate 
acidified  with  sulphuric  acid,  oxidation  of  a  por- 
tion of  the  salt  occurs,  accompanied  by  formation 
of  nitric  oxide,  which  yields  the  intensely  brown 
additive  compound  with  the  excess  of  ferrous  sul- 
phate ;  on  farther  addition  of  nitric  acid,  the 
colour  disappears  as  soon  as  the  ferrous  sulphat  i 
is  completely  oxidised  :  6FeS04+3H,S04+2HNO, 
=  3F<\  ISO)  '  .  _>\<>  .  HI  o.  The  discharge  of  the 
colour  is  sufficiently  sharp  for  the  process  to  be 
applied  to  the  volumetric  estimation  of  nitric  acid. 
The  solution  of  ferrous  sulphate  contains  66'66 
grama  FeS04,7H10  per  litre,  and  is  standardised 
by  permanganate;  10  cc.  of  this  Bolution  arc  I 
with  50  cc  of  sulphuric  acid  (60  86  Be.)  and 
titrated  with  the  nitric  acid  under  investigation 
until  decolorised.  F.cuin  M  .wok,  l.'lnd.  Cliim., 
from  Jour.  Chem.  Soc  Abstracts,  Oct.,  1!H9,  p. 
125      (H.   R.  A.) 


IODOMJKTRIC    Estimation    of    ARSBNH     Acid. — The 

read A  ■  < »   -ill!      it  0   |-21    t-2Ha0    pi 

from   left   to  right   only   in   strongly   acid   solution. 

Accurate   titration   results   are   obtained    for  arsenate 

concentrations   "f    A    5   to   N   10   with   a   minimum 
concentration    of    hydrochloric    acid    of    i.V    in    the 

mixture.         For      more      dilute      arsenate      solution.' 

!.V  50),  a  minimum  hydrochloric  acid  concentration 
of    I    A'   is  required.     After  addition  of  the  iodide 
and  the  acid  to  the  arsenate  solution,  five  minutes 
must  elapse  before  titration  with  tbiosulphate. 
''   [ybdate,  tungstate,   vanadate,   manganous,   far 

liranyl,    and    chromic    ions    appear    to    have    no 

catalytic  sired   on  the  reaction.  -I.    M.    Kolthoft, 
Pharm.     Weekblad,    from    Jmir.    Chem.    .W.    Ab- 
ts,  Oct.,   1919,  p.  684.     (H.  R.  A.) 
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Notices   'mil   Abstract*:    Metallurgy. 


METALLURGY. 


Some  Notes  ox  the  Operation  of  a  Portland 
Continuous     Kilter     in     Costa     Rica,     Central 

America  — "  It  should  be  noted  that  the  material 
treated  averages  only  6'5%  coarser  than  100  mesh. 
However  small  the  hole  which  develops  in  the  filter 
medium,  a  certain  amount  of  grit  goes  through 
the  valves  and  vacuum  pumps.  On  the  other  hand. 
classification  to  slime  without  grit,  cuts  down  the 
capacity  of  the  filter  and  runs  up  the  dissolved 
values   in   the   tailing. 

Equipment.  — A  unit  includes  one  7£  x  12  ft. 
Portland  filter;  6  in.  x  6  in.  American  air  com- 
pressor ;  4  in.  x  4  in.  <  'onnersville  rotary  vacuum 
pump ;    air  receiver,   motor,   etc. 

Operating  Data.  —  (1)  The  conditions  held  :  10  lb. 
air  is  maintained  in  the  receiver  ;  15  to  20  in. 
vacuum  is  carried  on  the  pump,  depending  upon 
state  of  wear  of  the  pump  and  valves.  The 
vacuum  pump  for  4^  years  lifted  the  solution  to  a 
height  of  9  ft  above  the  level  of  the  centre  of  the 
pump.  The  pressure  has  since  been  taken  off  the 
pump,  because  it  would  not  give  the  required 
vacuum  nor  perform  the  lift  on  account  of  wear  ; 
_'  t"  5  lb.  air  pressure  is  carried  in  the  discharge 
pipes  of   the   filter. 

(2)  The  tonnage  treated  averages  991  tons  dry 
material   per   month. 

(3)  The  slime  of  1'456  specific  gravity  (sp.  gr  i  I 
dry  ore  is  2'63)  is  treated  by  filter.  Screen  analysis 
of   the    material    treated    averages  : 

Per   cent. 

On     80  mesh    25 

On  100  mesh    4"0 

On  150  mesh    6"5 

On  200  mesh    50 

Through  200  mesh    820 

(4)  8  to  13  gallons  of  solution  is  discharged  by 
vacuum  pump.  This  depends  upon  the  state  of 
the  filtering  medium. 

Only  one   solution   product    is   made. 

(5)  The  dissolved  value  in  the  tailing  runs  $0.03 
to  $0.05   per  ton  of  dry  slime. 

(6)  The  tailing   is   sluiced   to  the   river. 

The  average  total  cost  of  filtering,  including 
operation,  repair,  maintenance,  but  not  power  nor 
superintendence,   is  $0,028  per  ton  filtered. 

Life  of  Various  Parts.  -Thirty-five  hours  are 
required  to  recover  the  filter.  This  includes  tak- 
ing off  the  old  wire,  cloth  and  burlap,  removal  of 
all  screens  and  cleaning  by  hand,  sluicing  out  of 
solution  pipes,  re-assembling,  recovering  and  re- 
winding. Valves,  gears  and  the  pump  are  always 
gone  over  carefully  and  the  necessary  repairs  made. 

(1)  The  life  of  the  valve  plate  and  scat  averages 
4^  years  without  regrinding  or  Bcraping.  The  life 
thereafter  depends   on   the   skill   of   the   mechanic. 

(2)  The   life    of    the   hose    from    the    valve    plate 
no  replacements. 

(3^  The  life  of  the  vacuum  pump  on  this  duty 
is  about  five  years.  Impellers  and  case  become 
worn   bv  sand,  and   pinions   wear  out. 

(4)  The  valves  of  the  air  compressor  last  about 
four   years. 

(5)  A  new  soft  iron  scraper,  to  remove  the  tail 
inir.   is  renlaced   about   everv   four  months. 

(f>)  A    filter  cover   Lasts  eleven    months.     Oni 
of    nii'-Hp  undercover    lasts   twentv-two   months. 

(7)  The  wire  winding  is  generally  changed  with 
the  cover,  though  on  two  occasions  it  was  used 
over   with   no   trouble   except    in    rewinding. 

(8)  The   main    driving    gear    lasts    throe    years. 


The     main     driving     worm     lasts     thirteen     to 

fifteen  months. 

(10)  The     main     driving     gear     and     pinion     no 
replacements. 

(Hi  After   five   years   the    wooden    parts   showed 

no    deterioration    except    a     few     worm     holes    which 
were    stopped    with    tar    and    roain.    Those    holes    wi  re 

made  during  a  two  months'  shot-down."  II  11 
Juchem,  'in.  Tht  Colorado  School  oi  Hint 
Magazine,   April,   1920,  p.  69.     (H.     \     \\ 


MINING. 


Mini.  Shaj  i  Signali  arc.  In  1918  representations 
were  made  by   some  Scottish   Trade   l  nione  to  the 

Bb     Home    office the    subject    of    visual 

signalling  in  coal  mines,  and  regulations  are  now  in 
force    to    make    the    adoption    of    visual    signalling 
devices    compulsory    in    all    mines    of    the    I  mid 
Kingdom. 
With   the  exception   of   one  or  two   Bignals  such 

as    1    to    start    and    1    t < .   stop    (when    in    motion)    there 

are    no  signals   which   are   used    commonlj    am 
the  mines,  and  some  difficulty  has  been  experii 
m  carrying  on  the  requirements  of  the  regulations. 
Many  devices  have  been  invented   for  visual  signal 

ling,     but     most     ,,f     these     depended     mm     the     human 

elemenl    of    the   engine-driver   tripping   the    pointei 
back    to    zero    by     hand     or     by    a    pedal  operated 
mechanism    after    each    Bignal.      Other    mine- 
gone    much    further    and    installed    a    more    elab 
luminous  system,   with  a   device   for  cancelling  .mi., 
matically  the  signals  from  off  the  engine. 

It  was  so  m  found  desirable  to  reduce  the  human 
agency  in  the  cancelling  of  Bignals,  and  the 
simplest  form  of  complying  with  the  act  was  then 
reached,  namely,  a  dial  indicator,  the  pointer  of 
which  automatically  registered  the  nature  of  the 
signal,  and  a  cancelling  device  operated  from  the 
engine  to  cancel  the  Bignal  when  the  engine  it 
moved   to   comply   with   the  order. 

I  he    drawback    to    this    simple    system,    howi 
is    so-called    cumulative    signals.      With    very    few 
exceptions   the  dial    indicators   were  so  constructed 
that   the  pointer  moved   one  step  round  the  dial   for 
every  stroke  of  the  hell,   irrespective  id'  the   pause 

between    the    strokes,    and    the    only    way    to    return 

i  lie  point  ji  to  zero  was  the  movement  of  the  engine 
which  operated  the  cancelling  device.     Consequently 

when    the    signal    3    for    "  men    on  "    was    given,    fol 
lowed    by   one   to   raise,   or   two   t,,   lower  as   tli. 
may    lie.    the    pointer    would    first    Btand    at    the    tn-t 
position     and      then      proceed      to     the     second     Bignal 
round    the   dial    and    finally    lesi    at    position    I   or  .">. 
Another     difficulty     that     arises     from     the     use     of 

this  device  is  that    repeat    Bignals  are  often   given. 

When    delays    occur    either    at    the    surface    or    under 

ground,  repeat  Bignals  are  often  exchanged  bel 

the    signalling    parties,        If    the    delay    continues,    and 

signals  are  exchanged,  the  pointer  goes  on  proc I 

ing  round  the  dial,  ami  thus  any  Bignal  may  be 
finally  shown.  The  abolition  of  repeat  Bignals  is 
unworkable,  ami  would  he  productive  of  great  delay. 
There  are  many  ingenious  methods  of  overcoming 
this  trouble  with  electrical  aparatus,  and  probably 
the  simplest    consists  of  a   lever  that    bangs   1 « low 

the      switch.      ami       which       mUSl       he      raised      before 

pressing  the  button  home  to  s;ive  the  signal,  should 
tie-  signal  consist  of  a  number  of  strokes  the  lever 
must    not    he  allowed   to   fall   back   into  its  original 

posit  ion    bel  hut     is    withdrawn    a 

shorl  ■•!'  and  only  allowed  to  fall  hack  when  the 
signal     is     complete.       Immediately     the     operator 
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removes  his   hand   the   lever   is    returned   to   its   off 
position  by  means  cf  springs,  Bnd  lias  to  be  turned 
again  before  giving  another  .- 1 ^ . ,  I .     In  this   - 
it  is  the  raising  of  the  level    in  the  first   operation 
chat  cancels  any  proceeding  Bignal 

In  dealing  with  a  mine  with  a  number  of  levels 
the  regulations  require  an  arrangement  by  which  the 
level  that  is  Bending  is  shown  usually  on  separate 
instruments  or  dials  in  the  engine-room.  One  good 
method  of  dealing  with  this  question  electrically 
is  by  placing  the  banksman  in  charge  of  rhe  signals 
and  then  bj  m<  i.,  the 

stations  as  desired.  This  prevents  confused  signals 
being  transmitted  to  the  engine-room.  The  device 
mtomatically  cancelling  the  signals  when  com 
plied  with  by  the  movement  of  the  engim 
■  I  a  great  amount  of  attention  on  at 
of  the  partii  alar  duties  it  has  to  perform,  and  manj 
clever  <le\  ices  lia \  e  been  developed. 

It     is    distinctly    stated     in    the     Art     that     action 

signals  must  remain  on  the  indicator  until  com 
plied  with,  but  compliance  does  not  mean  rum 
pletion.  It  is  advisable  that  the  Bignal  be  effaced 
on  .1-  the  engine-driver  Bets  hi.-  engine  in 
motion  bo  as  to  Leave  the  indicator  ready  for  tin- 
stop  "  signal.  As  a  matter  of  fact,  it  is  essential 
that  the  displayed  signal  should  be  cancelled  by 
the  smallest  movement  of  the  engine,  for  quite  a 
large  proportion  of  these  stop  Bignals  arc  given 
just  as  the  conveyance  moves  away.  Again,  the 
cancelling  device  must  clear  itself  bo  that  the  Btop 

signal    can    be    definitely    given,    and    it    mu-t    operate 

immediately   the   engine   comes   to   rest    and    cancel 

the   Btop   order,    for,    if   allowed    to    remain    when    the 
engine    18    at     rest,    the    indication    may    be    taken    as 
"  raise." 
In  some  systems  the  cautionan    Bignals,  such  as 

"  men    on,"    are    retained    usually    in    addition    to    the 

action  Bignal  to  move  the  cage.  It  is  certainly  an 
advantage  that  these  signals  Bhould   remain   visible 

until    the    wind    is    just    completed.      For    instance,    if 

the  signal  "  men  on  "  is  given,  the  indicator  remain 
ing  visible  until  the  completion  of  the  trip  is  an 
additional  safeguard,  as  the  driver  has  it  before 
him  during  the  whole  time  the  men  are  riding. 

\     lin,    if    the    indication    is   an    instruction    to    pro 
<<;-,\  t<>  ;,  pumping  station,  it  certainly  seems  desir 
able  that   the  signal   Bhould   remain   visible  till   the 
has  arrived  at  t  he  landing  place. 
Space  will  not  permit  of  a  detailed  description  ol 
the  numerous  systems  now  in  use.     They  may.  how 
ever,     be    summed     up    under    two     headings     (1 
Apparatus  of  a     tep-bj  step  motion,   which  ran   be 

n  jiiin-t  ion    ■  it  h  mechanically  or  elect  rically 

operated  devices  j  (2)  Apparently  of  a  more  elaborated 
type,  generally  giving  luminous  indications  which 
are  invariably  electrically  operated  under  the  first 
heading  are  quite  a  Large  number  of  various  types 
of  dial  indicators,  and  the  majority  of  these  are 
fitted    with   a    relay    device.      Another    form    I 

Straight    Jtrip  ol    metal   B    few    inches  in    width,   which 

ten  mot  ion.     The  ordei  -  are 
painted  on  the  Btrip,  and  appear  through  an  open 
ing  in  the  front   plate  of  the  instrument.     Another 
type  consists  of  an  actuating  magnet,   whose  arms 
ture.  fitted   with  a  pawl,  •  ratchet   on  the 

spindle  of  the  pointer,  and  turns  it  one  tooth  for 
every  impulse  or  signal.  The  armature  of  another 
magnet    forming    the    releasing    mechanism    ei 

one     ratchet       wheel      to      keep     it     in     position. 

When   the   magnet    is   energised    the   armature   dis 

t  he  r  itchel .  and  t  he  pointei    is  ret  urned  to 

/em   li\    a    voluble   Bpring   mounted   on   the   pointer 


spindle.  There  are  no  lag-time  devices  fitted  to  the 
indicator,  but  cumulative  signal-  are  prevented  by 
a  special  form  of  Bending  switch,  which  is  fitted 
with  a  grip  handle  that  has  to  be  turned  through 
90°  in  a  clockwise  direction  before  it  is  possible 'to 
a  in  and  give  the  signal.  The  first  operation 
of  turning  the  handle  operates  a  pair  of  contacts 
in  the  releasing  circuits,  and  any  preceding  Bignal 
which  may  he  shown  on  the  dial  is  cancelled  before 
a  successive  Bignal  is  registered.  A  releasing  switch 
for  cancelling  all   visible  signals  by   the  engine   is 

also     provided.       This    switch     is     of    a     rotary     type 

driven  by  a  belt  from  the  drum  -haft.  It  consists 
of  a  circular  aluminium  housing,  which  is  revolved 
and  on  this  arranged  radially  an-  15  tube-shaped 
contactors  each  containing  a  small  quantity  of 
mercury,    and    contact    between    the   ends    is    made 

when  the  metal  is  allowed  to  trickle  slowly  down 
from  one  end  of  the  tube  to  the  other.  The 
releasing  circuits  are  closed  at  1  an  of  a  revolution, 
and  the  mercury  does  not  begin  to  trickle  dow.i 
till  the  engine  is  practically  at  a  standstill,  so  that 

should     a     -top     Bignal     In-     given     it     remains     visible 

till   the   engine   has   almost    Btopped,   and    then   the 

dill  is  cleared  ready  for  the  following  action  Bignal. 
Luminous  attachment-  can  he  added  to  the  dial 
indicators  to  visibly  indicate  cautionary  Bignals 
such  as  "  men  on."  The  engine-driver  has  now  all 
tin-  Bignal  visualised  in  front  of  him.  and  when 
the  engine  i.-  just  moving  off  at  the  commencement 

of    the    wind,    the    action    Bignals    will    lie    cancelled 

from  oft  the  dial,  whilst  the  illuminated  cautionary 
signals  will  remain  until  the  wind  is  completed, 
when  these,  too,  will  he  cam  «dled  by  a  special 
form  of  governor  type  switch  driven  by  the  engine. 
— 0.  D.  Kennedy,  //<•"  and  Coal  Trades'  "Review, 
April  30,   1920,  p.  584.     (J.   A.   W.) 

Abstract  of  Patent  Applications. 


545.19.  Edgai  Allen  &  i '"..  Ltd.  Improvements  in 
apparatus  for  mixing,  circulating  and  agitating 
materials  in  a  liquid  "i  semi  liquid  state. 
14.7.19. 

This  application  relates  to  apparatus  for  mixing 
and  agitating  materials  Buch  a.-  crushed  ore.  cement 
slurry,  or  other  finely  divided  product  suspended  in 
liquid. 

It  comprises  in  combination  a  mechanically  actu- 
ated stirier  and  a  jet  or  jet-  of  compnssed  air  or 
gas. 

The  tank  Ol  receptacle  in  which  the  apparatus 
Works  is  provided  with  any  number  of  stirrers  (three 

being  shown  in  the  drawings),  each  of  which  is 
mounted  on  a  vertical  spindle  (hollow),  the  spindle 

being    adapted    to    he    driven    by    means    of    pinions 

upon  a  driving  shaft  meshing  with  bevelled  wheels 

upon   the  spindles  in  the  usual  way. 

The    compressed    air    or    gas     is    led    thioiifjh    the 

hollow  Bnindle  to  distributing  tubes  mounted  upon 
the  Btirring  arms  situated  near  the  bottom  of  the 
tank.     Thi  i    is   a   twofold   agitation 

which,    i-    bent  fi<  ial    and    effii  lent    for    the    treatment 

of  the  products  fo?  which  the  apparatus  is  intended. 


808.19.     II     B.    Pottei      An    improved    detachable 

shank  for  drills,  hits,  or  steels  used  with  "  .lack 
hammers  "    and    lik"    hammer    drills.     1.10.19. 

Ill's  application  state-  that   it   is  exceedingly  diffi 
cult,     when     small    diameter    Bteels    of    high     cnlvm 

content  i-  used    t>  forge  on  the  steel  in  the  requisite 


Sept.,  1920. 


Abstract  of  Patent  Appliances. 


;,-. 


position  a  collar  of  adequate  size  and  also  a  shank 
sufficiently  large  to  withstand  the  impacts  of  the 
hammer  piston.  Also  that  unless  great  care  is 
taken  in  the  forging  of  square  shanks  from  round 
steel,  the  finished  article  is  of  irregular  shape  and 
frequently    tapers. 

Tin-  applicant  proposes  to  overcome  these  diffi- 
culties by  making  the  drill  in  two  parts,  viz..  th- 
diill  proper  and  the  shank,  joining  the  two  by  a 
taper  on  the  steel  which  fits  into  a  socket  in  the 
shank.  He  claims  several  advantages  tor  this  con- 
struction, and  proposes  to  form  the  shanks  from 
square  or  polygonal   section  hollow   steel 

1080.19.  C.  Gronon.  Improvements  in  and  relating 
to  diamond  washing  machines.  22.12.19. 
The  application  relates  to  the  separation  of  pre- 
cious stones  by  means  >  f  a  sieve  submerged  in  watei . 
such  sieve  being  actuated  in  an  upward  and  down- 
irard  direction  by  mechanical  means.  The  principle 
is  identical  with 'that  known  as  "  hand  gravitation.' 
winch  is  the  method  of  concentration  commonly 
employed  by  prospectors  and  alluvial  diggers,  only, 
in  the  case  of  this  application,  the  sieve  is  mech- 
anically operated  and  provision  is  made  for  feeding 
the  material  to  be  treated  on  to  the  sieve  through 
a  hopper,  and  arrangements  made  for  the  rennval 
of  the  discarded  matter  by  means  of  a  dredger  or 
Borne   similar   device. 


72.20.     W.     E.     Xottle     and    others.     Improvements 

appertaining    to    reciprocating     rock     drills    for 

supplving   water  to  the  bore-holes  during  drill 

ing.    '28.1.20 

This    application    refers    to    means    of    supplying 

water  to  hollow  drill  steel  when  used  with  machines 

of  the  piston   or  reciprocating   type. 

According  to  this  application,  an  axial  water  tube 
is  fixed  to  the  back  cover  of  the  drill  by  a  suitable 
"Spud  "  or  other  means  to  which  a  hose  can  be 
attached,  and  extends  forward  through  an  axial 
bore  in  the  rifle  bar  to  an  axial  hole  in  the  smaller 
part  of  the  piston  (sometimes  called  the  piston 
rod). 

The  usual  packing  to  the  axial  tube  for  the  pur- 
pose of  preventing  leakage  of  water  to  the  interior 
of  the  machine  are  abandoned,  and  the  same  result 
is  accomplished  by  forming  an  annular  chamber 
around  the  axial  tube  where  it  enters  the  small 
part  of  the  piston,  and  maintaining  a  supply  of  air 
under  pressure  in  this  chamber.  For  the  latter 
purpose  a  fine  hole  is  bored  to  this  chamber  from 
in  front  of  the  piston,  through  which  air  gains 
access  to  the  chamber  on  the.  return  stroke,  and 
the  axial  tube  is  made  a  slack  fit  in  the  rear  end 
of  the  chamber  so  that  air  can  leak  forward  into 
the  chamber  on  the  forward  stroke. 
The  application  also  mentions  that  it  is  desirable 
•  control  the  supply  of  air  and  water  to  the 
machine  that  at  the  commencement  of  drilling  air  is 
turned  on  before  water,  and  at  the  end  of  drilling 
is  turned  off  before  air. 


346.20.       Minerals    Separation.    Ltd.      Improvements 
in  or  relating  to  the  treatment  of  minerals  con- 
taining coal.     3.4.20. 
I  his   application   relates   to    improvements   in   the 
separation   of  coal   from  coal-bearing  material. 

The  particular  features  arc   the   application   of  the 

froth   flotation   process  with   a    modifying  agent,   BUch 

dinm    Bilicate,    sodium    carbonate,    etc.,    which 

vely    wets    the    gangue,     and     also    a     frothing 


such  as  i  resol  or  the  like.    AJU  lubl 

,  su.h  as  paraffin  oil.  also  the  61 

or  the  like  as  a  frothing  a( 

352.20.     The   .Jeffrey    Manufacturing    Co.     Inn 
mente  in  excavatoi   and  loader.     10.4.20. 
This   application    is    for    a    patent    for 
machine  to  he  used  lor  picking  up  materia]    if 

in    piles,    or   excavating    it    from    natural    dei 
elevating  it  and  loading  it  into  a  bunker  or  v.- 

383.20.    The  Skinnigrove  Iron  Co..  Ltd.. 

Burry.     Improvement*  relating  to  very 

roducta  from  gases  evolved  in  the 
distillation    of   coal,    shale,    and 
forth.     19.4.20 
The   tar,    sulphate    of    ammonia,    napthalene    and 
benzol  arc  obtained  by  means  of  'lie  usual    m 
tus  and  method,  but  the  -  tures  in  connec 

tion    with    the    application    consist    in    arranging    the 
plant   in  such   a   way  that   the   heat   of   the  gaS68    m.c. 

be  utilised  in  obtaining  the  products  Bought. 
ther,  tie-  sulphur  from  the  gas  is  obtained  and 
converted  into  sulphuric  acid  and  used  on  the  plant, 
obtaining  alcohol  by  scrubbing  the  gases  with  95';. 
sulphuric  acid  to  extract  the  olefiants,  the  sulphurii 
acid  being  also  used  in  obtaining  Bulphal 
ammonia. 


414.20.      Manoim    &    Rosenberg.      Improvements  in 
safety-arresting  d<  mine  skips  and  like 

conveyances.  29.4.20. 
This  application  relates  to  safety  attachments  foi 
mine  skips  and  the  like,  such  safety  attachment* 
being  of  the  kind  in  which  wedge  devices  are 
arranged  to  engage  with  and  grip  the  rails  or  _ 
upon  breakage  of  the  hoisting  rope,  or  of  the  parts 
which  attach  -aid  rope  to  the  skip  body,  such  as 
the   rail. 


415.20.      Manoim    &    Rosenberg,      [m]  ts    in 

man     hoisting     conveyances     for     mine    shafts 
29.4.20. 

This    application    Mates    that    the    i 
construct  the   conveyance   as  to   minimise   sh 
the    occupants    upon'    the    convey c e    stopping    Mid 
denly,   as.    for  example,   when   arrested    by    its   safety 
catches  or  upon   meeting  an  obstruction. 

A-CCC-rding   to    the    application    the   conveyance   con 

f  an  outer  shell  or  frame  carrying  the 
or  slippers  and  an   inner  body  arranged   within  the 
rry  the   p  body 

arranged    for   longitudinal    movement   in   the 
outer  shell  and  resilientty  supported  in  a  mid  posi- 

herein  by  springs  arranged   between  the  ends 
of  the  body  and  the  ends  ofi  the  shell 

425.20.     A.     s.     Thomson     and     E      1..     Ran 

Method    of  manufacturing   and    erecting   houses 
with   hollow  walls.     30.4.20. 
The  application   concerns  houses  built  of  coi 

touse   is    built   of   a    framework    of   reii  I 

columns    and    beams    which    are    manufactured 
■       and    in    a    finish,  d    state    and    are    trans] 
to     the     place     of     erection,      where     they      are      built 

.a    in    skeleton    form,    into    i.hich   are    - 

concrete  slabs,  and   these,   together   with 
the  framework,  form  the  outside  walls  t>l  the  house 

are  made  of  concrete,  coven  d 
aide  with  a  watei  proofing  material,  and 
provided   with   tongues  an. I    grooves.     The  columns 

Only,    and    thus  slabs,   and 

ins  form    i  strong  and  solid  construction. 
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The  making  of  hollow  walls  is  provided  for.  The 
main  idea  is  that  such  a  house  in  all  its  essential 
is  manufactured  at  a  factory,  and  may  be 
quicklv  and  easily  erected  at  any  desired  place. 

There  are  three  claims.  . 

The  fii^t  claim  principally  sets  forth  that  the 
concrete  details  of  the  house  are  shop-work 

The  second  claim  is  in  connection  with  providing 
nf   a  hollow   spaco   in    the    walls 

■Ae  third  claim  is  in  connection  with  the  arrange- 
ments for  providing  the  columns  and  panels  with 
Jrcoves  and  tongues  for  the  purpose  oi  quick  and 
solid   erection.  .„  . 

A  drawing  accompanying  the  specification  sets 
out  the  methods  by  which  the  process  is  carried  out. 

426  20      A      S      Thomson     and     E.     L.     Ramsden. 

Method  of  huildmg  walls  of  clay,   concrete,  or 

cement  mortar.  30.4.20. 
This  application  refers  to  a  method  of  building 
wills  of  clay,  concrete  or  cement  mortar,  and  the 
claims  refer  to  the  utilisation  of  wooden  laths  with 
nails  projecting  a  certain  length  and  placed  at 
suitable  distances,  using  a  form  wherein  a  solid 
mortar  wall  may  be  pressed  or  stamped,  maintain- 
ing a  constant  rectangular  volume. 

432.20.     J.    A.    Yule.     Improvements   in    or   relating 
to  percussive  rock  drills.     4.5.20. 
Tins  application  states  that  hitherto  it  has  been 
proposed    in    connection    with   percussive   and   other 
drilU  to  provide  a  drill  comprising  layers  of   differ- 
enl    degrees   of    hardness,    the   layers    being   welded 
|,er  by    fusion   or   rolling,   the   object  being  to 
reduce  the'eost  of  materials  :m<l  to  avoid  the  neces- 
sity for  frequent  resharpening. 

|  l,  ■     characteristic     of     the     present     application 
„,   the    feature    that   the   layers   are   welded 
together  electrically. 

Several    forms   oi   drill    bit   are   described,    all   ot 

winch  are  made  on  substantially  the  same  principle, 

namely,    alternating    layers    of    hard    and    soft   steel 

electrically    welded    together.     It   also  mentions   the 

;   ail  hardening  Bteel    for  the  hard  layer,   and 

made  of  denuded  sections  such 

etal,  oi   special  Btampings,  the  object 

of  which  is  to  leave  a  larger  proportion  of  the  hard 

g  as  the  hit    wears. 

434.20.     E.     S.      Pettis.      Decanting     and     agitating 
apparatus.     6.5.20. 

This  application  is  for  an  apparatus  patent  for  a 
decanting  and  agitating  machine  adapted  to  be  used 
,,,  the  wel  treatment  of  ores  and  the  like. 

The  apparatus  embodies  the  principles  of  gravity 
.  and  eparation  of  liquids  from  solids  by 
dei  rotation.  It  consists  of  a  tank,  a  rotable  conduit 
member  mounted  on  a  hollow  shaft,  an  extension 
<  onduit  member  connected  and  rotatabli  in  unison 
therewith;  the  combination  being  for  the  purposes 
of  tin.  kening  and   d  thi     sel  tied    slime. 

Means   are   pnn  ided    foi  :   the    functions 

of  tin-  , ombinal  ions,   whereby  the  machine  bi 
nately  a  Bettlei   or  agitatoi   as  requ 


portion,  the  two  being  drawn  into  close  contact  by 
screw  or  other  means.  Tightness  being  generally 
obtained  by  grinding  the  surfaces  vhich  make 
conta 

The  application  consists  :r.  fitting  a  resilient  pack- 
ing ring  to  the  socket  portion.  In  cross  section  the 
shape  of  the  packing  ring  is  the  frustum  of  a  wedge 
to  prevent  falling  out  and  risk  of  loss,  the  socket 
being   suitably  shaped   to  hold    it. 

In  addition*  to  the  taper  on  the  spigot  member 
making  contact  with  the  packing  ring,  there  is  also 
a  flange  on  the  spigot  which  contacts  with  the 
packing  ring  and  compresses  the  same  as  the  joint 
is  screwed   :ip. 

448.20.  C.  Keen.  Improvements  in  and  appertain- 
ing to  the  construction  and  erection  of  concrete 
building   and    the   like.     8.5.20. 

This  application  refers  to  the  construction  of  con- 
crete buildings  and  particular  methods  of  forming 
the  joints  in  walls  and  to  a  procedure  with  regard 
to  the  method  of  securing  dour  frames,  windows, 
etc.,  as  described  and  illustrated  by  accompanying 
drawings. 

500.20.  H.  A.  Williams.  Improvements  relating 
to  utilisation  of  combustible  eases  for  heating 
furnaces  and  other  purposes.     27.5.20. 

This  application  is  intended  to  apply  to  heating 
by  combustible  rally  for  furnaces  or  other 

purposes,  the  novelty  claimed  being  the  provision  of 
a  temporary  check  or  resistance  to  the  flow  of  the 
gases  as  they  leave  tl  be  heated,  the  prin- 

cipal object  of  which  is  to  obtain  a  higher  tempera- 
ture. 

By  way  of  illustration,  the  heating  of  a  crucible 
gas  furnace  is  described,  in  which  after  the  Combus- 
tible     gases      leave      the      chamber      containing      the 

crucible,   they  arc  led   through   a  water  s  sal,   there 

being  the  usual  apparatus  for  indicating  and  regu- 
lating the   pressure. 


437.20.     M.  A.   Barber      Impi   vera     '     in  or  relal 
nig   to  pipe   unions.     6.5.20. 
This  application  ref  iplings  used  For  pipes 

and    hoses    substantially    of    the     kind    frequently- 
red   to  as  '  i  -no  i  ouplings,"   iii   whi(  h   a 
spigot    portion    makes    joint    with    a    taper    socket 


Changes  of  Address 

Beatty,  J.   YV.  S..  /  o  Randf ontein  :  King's   Hotel. 

\   igelfontein. 
Bell,   II    C.   F.,  l/o  Pilgrims  Rest  :   Nourse  Mines. 

P.O.    Box  32,   Denver. 
Brown,    II.   J.,  /  o   Eatton   Garden,   London:   c/o 

Messrs.   Johnson,   Matthey   &    <  o.,   Ltd.,   Petri 

croft,  Manchester,   England. 
i  [7LLEN,     \\m..     Lou, ion    address:     612,     Salisbury 

Bouse,    London    Wall.    I 

Lloyd,   J.    J.,    full    address:    Mines   d'Ankitokazo, 
A  ut  c  on  ,in.      d'Ambilobe      Par       Diego     Su 
Madagasi  ar    Nord. 

Mackay,    A.    V.   /  o    Wesl    Byfleel  :    The   Coiners. 
Borsham,  Sussex.   England. 

Mi  Neil,  W'm  .         Si     Leonard's-on-Sea :  1.  London 
Wall    Buildings,  L Ion,   E.C.2. 

Meal,  W.t  l/o  Montreal:  El  Favor  Mining  Co.,  La 
Quemada,   vis    Magdalena,  Jalisco,   Mexico 

Pmow,  B.,  l/o  Pretoris  :   P.O.   Bos  1072,  Johannes- 
burg. 

Swinney,    Major    L     A.    !■'...    from    Activi 

Perak.    Fed.    Malay    States       English 

address  :      "   Ashland."      W'onersli.     near     Guild 

ford,  Sir 
Tiiom  \s.    ,|      K  .    /. ,     Johannesbui  I  'urrie 

Road,   Durban 
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Proceeding's 

AT 

Ordinary  General  Meeting-, 
16th  October,   1920. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  University  College, 
Johannesburg,  on  Saturday,  16th  October, 
1920,  Mr.  J.  Chilton  (President)  in  the 
Chair.     There   were   also  present : — 

13  Members :  Messrs.  F.  W.  Watson, 
J.  R.  Thurlow,  J.  Hayward  Johnson,  E. 
.  John  Watson,  H.  A.  White,  J.  A. 
Woodburn  (Members  of  Council),  W. 
Beaver,  R.  E,  Kahan,  T.  E.  Ness,  H. 
Pin  w,  J.  W.  Travels,  and  H.  E,  S.  Wilkes. 

5  Associates :  J.  A.  Boj'd,  J.  Cronin, 
().  A.  Gerber,  J.  Gibson,  H.  Eusden,  and 
II.   A.  G.  Jeffreys  (Secretary). 

MINUTES. 

The  Minutes  of  the  Ordinary  General 
Meeting,  held  on  the  18th  September,  1920, 
as  recorded  in  the  September  Journal,  were 
confirmed. 

NEW    MEMBERS. 

Messrs.  J.  E.  Thurlow  and  F.  W.  Watson 
having  been  elected  as  scrutineers  in  con- 
nection with  the  ballot  for  the  election  of 
new  members,  the  following  were  declared 
unanimously  elected: — 
GIkddes,  James  Gordon,   P.O.   Box  62,  Penhalonga, 

S   athern  Rhodesia  :  Mine  Survej 
limn,    Charles    Edward,    P.O.    Box    101,   I 

Mines,   Johannesburg  :    .Metallurgical   Chemist. 

General  Business. 

MINING   EXHIBITION. 

The  President:  Tt  is  proposed  to  hold  the 
Fifth  Chemical,  Metallurgical  and  Mining 
Exhibition  of  the  Society  In  Johannesburg 
from    Wednesday,    the    9th,    to    the    L6th 

March,   1921  (both  days  inclusive). 


The  purpose  of  the  Exhibition  is  to  bring 
before  the  public  the  latest  developments 
and  improvements  connected  with  I 
subjects  which  fall  within  the  SC(  p 
Society  as  implied  by  its  title,  and  the 
Council  hopes  that  members  and  others 
interested  will  accord  their  hearties!  sup- 
port and  co-operation  with  the  object  of 
ensuring  the  Buccess  of  the   Exhibit 

It  is  hoped  to  secure  the  use  of  the  Drill 
Hall,    Union  Ground,   Johannesburg. 

Further    particulars    will    be    announced 
shortly. 

MINE    AMBULANCE   COMPETITIONS. 

The  President:  The  Eighth  Annual  Mine 
Ambulance  Competition  for  the  Surface  and 
I'm].  rgr<  in nd  W<  irk(  rs"  Shields  presented  by 
the  Chemical,  Metallurgical  and  Mining 
Society  of  South  Africa)  will  be  held 
Sunday,  the  17th  October,  1920. 

Both  competitions  will  be  held,   by  kind 
permission    of   the    Director-    and    Mai 
(Mr.  s.  Beaton)  at  the  Nourse  Mines,  Ltd., 
which  is  situated  close  to  Denver  Station. 

Those  interested  in  first-aid   are  cordially 
invited  to  be  present,   but  the  accomn 
tion  underground  is  limited  and  not  suitable 
for  ladies. 

VISIT    TO    KILLARNEY. 

The  President:  T  desire  to  move  a  hearty 
vote  of  thanks  to  the  Directors  and  Mai 
ment  of  the  African  Films  Production,  Ltd., 

for   their    invitation    to    Killarnev    1 

day.   where  a   very   plea-am    afti  moon  was 
spent.     The   visil    was   in   the    nature 
preliminary  one   by  your  Council   with   the 
object  of  finding  out   it'  il  would  be  possible 
to  arrange  a  visit  open  to  all  memb<  i 

It  is  anticipated  thai   at   a  later  date  the 
whole    'if    the    Society    will    be    invito 
Killarnev  for  an  afternoon's  excursion. 

Mr.   John  Watson  (Member  of  Council) 

seconded  t he  vote  of  thanks. 
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CONGRATULATIONS  TO  COL.    BIE   W.   DALRYMPLE, 

K.B.E. 

The   President:    I   am   sure   you   will   all 
join  with  me  in  congratulating  Col.  Sir  W. 

balrymple  on  the  honour  which  has  been 
conferred  on  him  recently  of  Knight  of  the 
Order  of  the  British  Empire. 


NOTES    ON    THE    INFLUENi  E    OF 

SOLUBLE    SILICA    AND   CALCIUM 

SALTS  on    PKECTPITATION. 


By  J.  Hay\vajid  Johnson   [Member  of 
Council). 


My  objeel  in  submitting  these  few  notes 
is  to  provoke  discussion  on  a  subject  of 
perennial  interest,  rather  than  to  pn 
anything  novel.  Until  assurance  can  be 
fell  of  obtaining  perfect  precipitation  of  the 
gold  under  all  the  varying  conditions  result- 
ing from  changes  in  tin-  natures  of  ore  and 
water  supplied,  the  subject  should  be  one 
of  interest  to  the  cyanider.  1  am  of  the 
opinion  that  the  pooling  of  experiences  by 
discussion  might  bring  us  nearer  the  ideal 
assurance  suggested. 

Much  has  been  said  in  time  past  on  the 
need  for  effective  clarification  of  slime  solu- 
tion, but  I  do  not  remember  having  heard 
any  reference  to  the  effect  of  the  soluble 
or  colloidal  form  of  silica,  which  is  capable 
of  passing  clarifiers  and  causing  trouble  in 
the  precipitation  as  well  as  in  the  filter 
presses  at  clean-up.  Yel  this  trouble  i-  by 
no  means  uncommon,  especially  on  mines 
where  much  reclamation  is  being  carried  out. 

The  following  occurrences  that  have  come 
under  my  notice  during  periods  of  poor  pre- 
cipitation will  no  doubt  be  of  interest: — 

A  deposit  found  on  the  zinc  in  the  sand 
Bolution  precipitation  boxes; 

A  Bcum  found  al  the  brad  and  between 
compartments  "t  sand  solution  pre- 
cipitation  b< 

Mr.    ('.    Toombs    kindly    analysed    this 

deposit      and     BCUm      for     lor,     reporting     as 

follows  : — 

"  The  sample  of  deposit  and  metallic  zinc 
received  was  stirred  with  water  and  bhe 
deposit  decanted  away  from  the  metal 
until  as  much  zine  as  possible  was 
eliminated.  The  purified  deposit  was 
dried  and  analysed  with  following 
results  : — 


Calcium    Oxide  ...  ...  ...  26*4% 

Carbon    !  >i<  xide  ...         ...         ...  18'0 

Zinc  Oxide      9*0 

Sand,   etc.,    insoluble  ...         ...       0*8 

I  lined  water         ...         ...         ...  18'0 

Soluble  Silica  228 

Sulphur   as   Sulphate  ...         ...       0'7 

Sulphur  as  Sulphide  ...         ...       l'O 

Magnesium  Oxide      ...  ...  ...       0'9 

Iron  Oxide       ...         ...         ...         ...       l'l 

Gold  and  Silver         022 

Organic  Matter,  Lead,  etc.  ...  ...  Traces 

"  The  deposit  is  therefore  practically  com- 
posed of  calcium  carbonate  and  gelatin- 
ous silica  containing  water.  The  mix- 
ture ia  very  readily  soluble  in  dilute 
acids,  but  if  the  solution  be  heated — 
neutralised,  etc.,  the  colloidal  silica  at 
one.'  assumes  the  gelatinous  form  and 
is  deposited. 

"  In  the  absence  of  further  information, 
it  is  not  possible  to  determine  the  origin 
of  the  Bilica,  which  forms  an  imper- 
meable coating  on  the  zinc  and  prevents 
precipitation.  However,  if  the  solutions 
entering  the  boxes  are  perfectly  clear, 
it  is  apparent  that  the  silica  must  exist 
in  the  colloidal  "  sol  "  form  and  be 
deposited  on  the  zinc  in  the  "  gel 
form  by  chemical  or  galvanic  disturb- 
ance." 

Scum  from  Precipitation  Boxes. 

"  This  material  is  practically  the  same  as 
that  found  on  the  zinc  shavings — con- 
sisting of  calcium  carbonate  and  col- 
loidal silica  mixed  with  a  little  wax. 
The  latter  is  probably  derived  from  can- 
dle grease  and  is  the  cause  of  the  flota- 
tion of  the  scum. " 

The  turbidity  of  slime  solution  after  21  to 
48    hours'    settlement    (K(\    0'005%    CaO 

OMIOS     )    is  due   to  silica   in   a    very   fine   state 

of  division  l  presumably  coll  >idal  suspensoida) 
which  was  not   removed  by  sand  clarifiers. 

An  examination   of  this  solution  reveals  the 
following  : — 

Matter    in    suspension    ...  ...      0"00'.'."i 

consisting  of 

Silica         0-0083% 

Iron    and    alumina     0'0004% 
Lime         ...         ...        Trace 

Magnesia             ...     0-0005% 
Silica  in  solution  0'0050% 

This  turbidity  remained  in  the  plant  for  a 
period  of  about  seven  days,  but  did  not 
show-  itself  in  every  charge  treated  during 
that  period. 
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The  make-up  water  used  in  the  redue 
plant  was  obtained  from  a  dam  which 
received  part  of  its  water  from  a  valley  into 
which  the  drainage  from  several  old  sumps, 
slime  dams  and  the  compound  was  delivered, 
and  contained. 

Pari 

100,000 

B7*5 

216 

24 

4-0 

40-4 


Total  solids  dried  at   100°  C. 

Loss  on  ignition 

Chlorine 

Free  sulphuric  acid   (H..SO,) 

Combined  sulphuric  acid  (S03) 


Examination  of  ignited  solids  : — 

Silica  and  insoluble  ...  ...  ...  2-3 

Oxides  of  iron  and  alumina  ..  2*3 

Oxide  of  calcium       ...  ...  ...  13*0 

Oxide  of  nickel         2'7 

Oxide  of  magnesium  ...         ...  3'6 

Also  present  small  traces  of  lead  and  some 
manganese  (included  as  lime). 

Approximate  composition  of  solids  : — 

Parts  per 


Free  sulphuric  acid 
Silica  (silicic   acid) 
Ferrous  sulphate  ... 
Nickel   sulphate     ... 
Calcium   sulphate 
Magnesium   sulphate 
Sodium  sulphate   ... 
Sodium   chloride    ... 


100,000 

4-9 

23 

43 

5*5 
315 
10-8 
22-6 

3-9 


This  water  carried  a  considerable  amount 

of  organic  matter,   which  is  included  in  the 
loss  on  ignition. 

Two  samples  of  so-called  "  white  precipi- 
tate," one  from  the  East  Rand  and  one  from 
West  Rand,  showed  on  examination  that 
they  carried  37*95%  and  38*75  silica,  n  - 
tivelv,  which  was  found  in  a  very  fine  state 
of  division,   almost  gelatinous. 

I  think  the  above  fairly  demonstrates 
that  colloidal  silica  has  quite  a  considerable 
effect  on  precipitation,  and  when  the  occur- 
rences spoken  of  above  appeared,  consider 
able  trouble  was  experienced  in  the  filter 
press,  the  silica  forming  on  the  fiber  papers 
in  a  gelatinous  film,  almost  impervious  to 
Mater,  and  causing  a  rapid  rise  in  pressure 
an  the  pi 

Excessively   burnt   lime,    when    the   lime- 

carries   an    amount    of  silica,    is   also 

responsible   for   the   introduction   of   soluble 

silica  into  the  solution.     A  sample  of  such 

lime,  on  analysis,   contained: — 


1U-60 

205 

Silica, 

Soluble  silica 
Iron  and  alumina 
Lime 

Magnesia  ... 
Carbon  dioxidi 
I  ined   water 


The  alkalinity     in     the    solul 

circuit  is  well  known  to  have  a  detrimental 
effect  on  precipitation,  and  tins  excess  is 
used  by  the  slow  solubility  of 
the  lime  as  indicated  by  the  following  exam- 
ple : — 

Mill  water,  0*006 

Drainage  fri  m   sand   settlers  filled  during 

same  period,  0-008%  CaO. 
KCy    solution    from    same    sand,    0*046  ' 
CaO. 

The  deleterious  influence  of  the  sulphates 
and  of  carbonate  of  lime  is  no  doubt  due  to 
the  formation  of  protective  coatings  on  the 
zinc.  Regarding  the  sulphates,  the  trouble 
does  not  develop  apparently  until  the  point 
of  saturation  is  reached  (256  parts  p<  r 
100,000),  when  it  becomes  rapidly  acute. 
The  use  of  the  condenser  circuit  i  f  the  steam 
plant  as  "  make-up  "'  water,  though  the 
circuit  water  is  valuable  on  account 
of  its  available  heat  during  the  winter 
months,  is,  owing  to  its  prior  con- 
centration, very  liable  to  develop  tins  p<  hit 
i  I  saturation,  in  conjunction  with  the 
neutralised  acid  salts  of  the  ore.     With  the 

amount  of  reclamation  work  I 
carried  out  on  many  mines  and  consequent 
treatment  of  partially  oxidised  ores,  the 
amount  of  calcium  sulphate  in  solution 
tends  to  increase,  and  during  the  long  win 
ter  drought  usually  develops  trouble.  The 
cyanider  welcomes  the  breaking  of  the 
drought,  1  fancy,  quite  as  much  as  the> 
farmer. 

T  hope  that  any  discussion  on  these  brief 

-   will   not  be  confined  to  the   few  points 

d,     but     will     be     extended     to     other 

observed   influences  0  I    the   precipi- 

<  f  g(  »ld   "ii   zinc. 

Tn    conclusion,     I     must    thank    Ah 

mbs,  Whitby,  and  Edward  11 
Johnson  for  assistance  [riven  me  in  collect- 
ing much  of  the  above  '1 

Mr.  J.  R.  Thurlow  (Hon.  Treasurer): 
1  should  like  to  move  a  hearty  vote  of 
thanks  to  Mr.  Bayward  Johnson  for  bis 
very  useful  paper  on  this  interesting  sub- 
ject. 
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As  regards  some  of  the  analyses  and 
figures  given,  I  feel  sure  there  will  be 
plenty  of  discussion  on  these,  as  I  see  there 
are  present  several  able  exponents  of 
chemical  reactions,  and  I  will  leave  this 
side  of  the  matter  to  them. 

Mr.  Johnson  is  only  giving  the  subject  a 
start.  He  lias  very  kindly  given  us  some 
points  from  his  own  experiences,  and  to 
-'  me  extenl  I  think  his  results  are  fairly 
general.  There  are  some  points,  however, 
on  which  we,  I  myself,  for  one,  shall  not 
agree  with  him. 

Regarding  the  statement  that  excess  of 
alkalinity  invariably  causes  trouble  in  pre- 
cipitation,  my  experience  is  'hat  it  does  not 
always  cause  trouble;  ther  ceptions, 

more    particularly    wherever    you    use    zinc 
dust,  bin  also  occasionally  where  zinc  shav 
ings  are  used  it  is  found  thai  better  precipi- 
Eollows    with   an  -.    or  what    is 

understood  to  he  an  excess  in  local  practice, 

than    when   usiiiLT  a   neniial   alkaline  content. 

1  wish  to,  express  the  hope  that  a  result 
of  this  paper  will  he  that  one  of  our  scien- 
tific observers  will  investigate  this  particular 
aspecl  of  the  case,  as  I  feel  sure  the  result 
would  prove  a  fruitful  source  of  discus 
and  be  of  considerable  value  to  the  mining 
industi  \ . 

Mr.  F.  W.  Watson  (Vice-President): 
I  have  much  pleasure  in  seconding  tjie  vote 

of  thanks  to  the  author  for  his  interesting 
paj  er. 

.Mr.  Johnson  has  mentioned  the  matter  of 
calcium  sulphate  in  the  make-up  water  fri  m 
the  valley,  and  I  think'  he  is  fortunate  in 
only  ha\  iiiLr  40*4  parts  per  100,000  combined 
s<  >.r  I  ha\  e  had  some  experience  i  I  w  aters, 
used    m    reduction    works,    that   have    been 

practically    saturated    with   calcium   sulphate, 

and,    owing   to   evaporation,    this   has    I n 

thrown  ou1  of  solution  and  interfered  with 
the  precipitation  in  the  zinc  boxes.  I  can 
quite  understand  thai  soluble  silica  may 
have  been  formed  by  decomposition  of  ore 
which  has  been  lying  underground  for  some 
time  before  being  crushed.  This  might  be 
taken  up  by  excessive  alkalinity  and  again 
thrown  out  i  f  solution,  and  dep<  sition  of  this 
colloidal  bod\  would  doubtless  imped,  pre 
cipitation  of  the  g<  Id. 

The  sulphate  of  lime  problem   is  a   ver> 

in  some  cases,  as  it  is  imp*  3si- 

ble  to  reduce  the  amount  in  solution  except 

by   the   employment    of   sodium    carbonate, 

au  expensive  pr<  c 


I  hope  at  a  future  date  to  submit  further 
remarks  on  this  useful  paper  when  1  have 
had  time  to  give  it  the  consideration  it 
merits. 

Mr.  H.  A.  White  (Member  of  Council): 
I  think  this  is  a  very  valuable  and  very 
welcome  paper,  as  it  introduces  the  subject 
of  the  chemical  treatment  of  banket  orer 
a  matter  which,  I  think,  has  been  rather 
neglected  in  the   Society  for  some  years. 

Mr.  Johnson  has  practically  confined  him- 
self to  ore  recovered  in  reclamation  work : 
but  there  is  one  aspect  of  reclamation  work 
now  being  carried  on  for  which  this  Society 
is  more  or  less  responsible. 

A  short  while  ago  Mr.  Watermeyer  read 
a  paper  here  on  a  method  of  discounting 
the  value  of  gold  ore  as  obtained  from 
developm  nples,    in    order    to    make 

results  agree  better  with  the  gold  which  is 
returned  by  the  reduction  plant.  During 
the  discussion  of  that  paper  I  myself  BUg- 
1     that     gold     was    possibly     left     in    the 

stopes  ami  that  stope  sweeping  was  not 
kept  up  to  date  (  n  tin  <t  mines.  .Mr.  Payne 
followed  i  ii  aii. .ut  a  month  later,  and  demon- 
strated  that  a  considerable  portion  of  the 
discrepancy  in  'he  gold  called  for  by  stope 
samplin'_r    and    not    at    once    recovered    was 

due   to   the    fact    that    a    large    \ahie    remained 

in  the  stope  sweepings,  a  value  about  twice 
as  high  as  the  average  screen  sample.     The 

facts  quoted  h\  Mr.  Payne  led  to  <piite  a 
of  underground  investigation  on  the 
band,  especially  along  the  East  Rand,  and 
the\  have  discovered  in  many  Btopes  quite 
a  considerable  amount  of  ore,  which  has 
been  lying  there  for  years  in  some  c 
This  pro.  having  been  sampled  and  found 
fairly  rich,  has  been  hurried  into  the  reduc- 
tion plants.  Now,  in  main  r:N.s,  but  not 
in  all,  considerable  trouble  has  arisen  in  con- 
sequence '!  that  ore  being  sen'  up.  That 
ore  being  oxidised,  has  invariably  sulphuric 
acid  developed  in  it  and,  in  .-ice.  rdance  with 
the  form  of  pyrites  which  ma\  be  present, 
you  may  have,  in  addition,  ferrous  sulphate 
and  colloidal  sulphur.  Excluding  tlie  col- 
loidal silica  which  Mr.  Johnson  has  men- 
tioned derived  from  interaction  of  sulphuric 
acid  and  silicates  present,  most  of  the 
troubles    arising    from    these   sources    are    not 

felt  s,,  much  in  the  precipitation  plant  as 
in   the   dissolving   plant.      Furthermon 

mines  r<  ck  that  has  been  dumped  on 
tin'  surface  for  long  periods  ia  sent  to  the 
mill.  In  such  cases  you  will  have  a  very 
similar  effect  to  that  caused  by  allowing  the 


Oct.,  19-20.   J.  Hayward  Johnson.— Notes  on  Influent  o/Solubh  Silica  <6  Calcium  Salts  on  Precipitation. 


81 


ore  to  lie  in  the  stopos  for  some  months 
exposed  to  the  warm,  moist  atmosphere, 
you  have  these  same  deleterious  substt 
formed  and  \ou  have  the  same  injurious 
effects  in  the  mill  and  cyanide  works;  your 
extractions  drop,  in  some  cases  quite  con- 
siderably. After  making  a  lot  of  experi- 
ments "'i  this  point,  I  find  that  one  of  the 
chief  difficulties  is  due  to  the  pro-,  nee  of 
ferrous  sulpha  e,  though  this  is  a  readily 
soluble  salt  and  one  would  think  it  would 
be  quite  easily  washed  out  of  an\  ore. 
Also,  one  would  think — and  no  text-book 
Mill  tell  you  the  contrary — if  you  soaked 
that   ore  in  a  saturated  solution   of  Kme   in 

-s  the  ferrous  sulphate  should  be 
rapidbj  destroyed.  I  find  that  is  not  the 
In  fact,  the  action  between  a 
saturated  solution  of  lime  ami  this  ferrous 
sulphate  as  it  is  found  adsorbed  ly  tin- 
surface  of  the  grains  of  silica  is  remark- 
ably slow — in  some  cases  it  fakes  af 
least  two  days  before  the  reaction 
ceases.  The  natural  result  when  you  l 
bunch  of  that  sort  of  stuff  in  your  vat  is 
that  the  cyanide  is  locally  destroyed  and 
converted  into  ton-'  cyanide  as  rapidly  as  it 
can  approach  the  spot,  and  consequently 
you  are  really  having  no  solution  of  j^old  till 
the  ferrous  sulphate  is  all  gone,  with  the 
result  that  your  residues  are  higher  than 
normal. 

Another  pyritic  oxidation  product,  colloi- 
dal sulphur,  is  in  some  cases  present  to  the 
extent  of  2  lb.  per  ton  of  ore,  and  is  dis- 
solved out  readily  in  presence  of  high 
alkalinity,  and  the  higher  the  alkalinity 
the  more  rapidly  is  it  dissolved  out. 
The  sodium  sulphide  formed  simultane- 
ously with  thiosulphate  rapidly  removes 
any  oxygen  in  its  neighbourhood  with  the 
formation    of    further    sodium    thiosulphate, 

at  the  ultimate  result  of  the  reaction  is 
the  formation  of  sodium  thiosulphate  only, 
and  when  this  solution  go's  into  the  zinc 
it  i-  very  slightly  acted  upon  by  the 
zinc-lead  couple,  with  the  result  that  a  zinc 
sulphide  coating  is  formed.  That  practic- 
ally insulate-,  the  solution  from  the  zinc,  and 
you   are   going   to  get   bad   precipitation    in 

squence. 
The  sulpho-cyanides  formed  are  appar- 
ently responsible  for  no  moo-  mischief  than 
the  destruction  of  cyanide.  Though  the 
text-books  usually  deny  any  reaction  with 
solid  sulphur,  yet  the  reaction  i-  fairly  rapid 
when  sulphur  is  present  as  a  colloidal  fine 
suspension.     I    think    most    cyaniders    are 


familiar  with  the  fact  that  zinc  sulph 

present    in    extractor    boxes,    and    when 

pended  over  the  acid  dissoh  h 

of   lead    pap.  r    is    instant  1  y     blackei 

figures  given  by  Mr.  .1.  bnson  first   I 

have    seen    which    show    the    amount    of    this 

substance  pr<  sent . 

We    can    say    that    one    ,  f    the    principal 
jes  i  f  trouble  in  reduction  plants  is  the 
tact  that  i  re  is  allowed  to  lie  too  long  in  the 
is ;  or  it  is  heaped  up  on  tl  e  and 

is  all-wed  fco  li,.  too  long  there.     That  is  the 
trouble.     In   some    mines    the    remedy    pro- 
posed is  the  addition  of  chloride  of  lime,  at 
something  like   £50  a  ton— or,   if  it  i 
guised   under  sonic    trade    name, 
or  £4,0(i0   per  ton.     The   result,    I    tin.!,   .  f 
adding  chloride  of  lime  in  these  cases  is  t  , 
make  the  extraction  slightly  worse.      In  any 
.  it  does  no  good  whatsoever.     Its  use 
is  a  sorl   ■  f  superstition  ;  it   is  one 
superstitions  I  am  always  out  to  fight,   if  I 
can.      However,    I   did   find    a   rather   unex- 
pected result — that  is,   if  lime  up  to  20  lb. 
per  ton  is   scattered   over   the   oxidised    and 
wet  material   in   the  stope  for  at   1 
days   before    it    is   all  lie    rem 

and  preferably  a  week — the  efl 
what   remarkable.     Slime  n  sidues  begin  to 
drop    at    once,    and    sand    residues    in    due 
com-  The    lime    slowly    gets    in    its    fine 

work  on  the  fern  us  sulphate  and  <  n  the 
colloidal  sulphur  present  and  removes  the 
principal  sources  of  the  trouble,  leaving  i  nly 
a  remnant  to  he  dealt  with  by  crushing  in 
alkaline  and  oxygen-saturated  solution. 

The  real  remedy  is  not  to  accumulate 
stope-sweepings  at    all.      Everj  must 

he  properly  swept    up   at    least   once  a 
night  ;  it    has  been  d<  i  me  mines,    I 

know,  for  years,  and  it  should  be  done  in  all 
As    a    palliation,    where    you    have 
already    broken    the    law    and    want     to    jut 
yourselves  right,  the  only  thing  t     .1 
scatter  powdered  lime  over  tin-  .rial 

well  in  advance  of  the  time  it  is  gob 
be  sent  to  the  mill,  sufficient  to  neuta 
all  acidity  and  dissolve  all  available  sulphur. 

I  would  repeat,  I  think  we  have  t<>  thank- 
Mr.  Johnson  for  introducing  this  paper,  and 
I    hope   we   shall   have   ,,    |    •  rihutions 

from  mines  which  have  dealt  with  similar 
material. 

Mr.  J.  A.  Woodburn  (Member  of  Coun- 
cil):  1   am   Borry   I   cannot    add  much   from 
my  own  experience  with  regard  t..  the  treat- 
ment by  cyai  -IK'  oxidised 
hut    F    know    that    at     Modderfontein    Mr. 
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Spandaw,  and  at  Deknore  Mr.  Boyd  have 
been  treating  pyrite  carrying  about  20  dwt. 
gold,  after  being  roasted  for  sulphuric  acid, 
with  cyanide,  and  both  claim  to  gel  a  very 
high  extraction.  I  suggest  both  these  gen- 
tlemen might  be  asked  to  contribute, 
because  from  what  Mr.  White  says  I  would 
infer  that  the  treatment  of  roasted  pyrites 
carrying  small  pei  of  sulphur  must 

•mewhal    similar   to    the    treatment   of 
partially  oxidised  ore. 


A  RESUME  OF  LITERATURE  ON  THE 

THEORY     OF     FLOTATION     WITH 

CRITICAL   NOTES. 


By  H.  R.  Adam,  1)  S,  .,  l'.I.C.  (Member  of 
(..'■  iuncil). 


(Continuation  of  Paper  printed   in   Journal 
August,  1920.) 


Since  the  publication  of  my  paper  J  have 
had  an  opportunity  of  seeing  a  contribution 
to  the  subject  by  Irving  Langmuir  which 
has  recently  appeared.1  Langmuir 's  wort 
on  the  constitution  ol  thin  oil  films2  and 
what  has  been  called9  '  The  chemical 
theory  of  capillarity,"  has  recently  attracted 
a  good  deal  of  attention,  hut  whatever  the 
value  of  his  theory  may  prove  to  be,  it  can 
hardh  be  said  that  his  present  application 
of  it   to  notation  is  \'e]\   convincing. 

It  is  impossible  in  a  shorl  space  to  L.ri\.- 
any  detailed  accounl  of  Langmuir 's  work, 
but  the  genera]  conception  ma\  be  briefly 
indicated.  It  is  supposed  that  capillary 
bs  Bhould  be  studied  not  from  the  view 
that  the  molecule  is  the  unit  as  is  usual. 
but  that  these  effects  will  depend  on  the 
jpatial  ;  i  net  iii»-  (  i  the  molecule.  Thua  in 
such  a  case  as  the  spreading  of  oleic  acid  on 
water  the  COOE  groups  being  the  mimic 
"  act  ive  "  with  regard  to  "  affinity  "  for 
water  will  "  combine  "  with  the 
while  the  hydrocarbon  groups  combine  with 
each  other  and,  being  less  active,  form  the 
real  surface  layer.  "  A  pure  paraffin  oil. 
since  it  contains  a<    active  groups,  does  not 

spi  i  ad  on  water.  '"  '  The  surface  eiiei 
a  liquid  is  1 1ms  qoI  a  pr<  >p<  rl ;■.  ol  the  mole- 
cule as  a  -a  hi  I",  Inn  depends  i  nly  on  the 
least  active  portions  of  the  molecules  and 
nn  the  manner  in  which  those  are  able  to 
arrange  themselves  in  the  surface  layers." 
With  regard  to  the  presence  of  films  of  Lra- 
or    liquids    on    solids,     Langmuir    advances 


similar  ideas,  thus:  "  The  atoms  in  the  very 
stable  films  referred  to  are  clearly  held  to 
the  surface  by  direct  chemical  union  of  the 
primary    valence    type,     like    that     holding 

ii  to  carbon  in  carbon  dioxide." 
In  his  application  to  flotation,  Langmuir 's 
idea  apparently  is  to  give  some  rational  basis 
in  examining  the  behaviour  of  differ 
He  gives  experimental  data  on  the  spread- 
ing of  oils  and  water  i  n  glass,  mica  and 
platinum,   and  also   figures   for  the  co? 

-  of  water  with  various  oiled  mineral 
surfaces,  found  by  measuring  the  dimensions 
of  drops  '  t  water  on  these  surfaces.  It  is 
also  interesting  to  note  that  contrary  to 
Sulman's  results.  "  Fresh  cleavage  surfaces 
or  fractures  of  caicite,  sphalerite,  galena, 
pyrites  and  magnetite  were  all  readily  wetted 
by  water  or  paraffin  oil." 

One  can  appreciate  the  value  of  this  paper 
since    it    indicates    possible  -    for    the 

varying  effects  supposedly  due  to  differ- 
ent surface  energies  displayed  at  solid  sur- 

.  i.e.,  the  effects  are  assumed  to  be  due 
to  contamination  and  the  nature  of  the  con- 
taminant. A  concluding  paragraph  in  the 
paper  referring  to  the  contact  angle  will. 
however,  be  accej  ted  with  difficulty  by 
those  who  have  experimented  on  flotal 
viz.,  "  The  results  indicate  that  the  b<  lec- 
tive  action  by  which  substances  like  galena 
are  separated  from  quartz  and  caicite  is 
dependanl  upon  the  contacl  angle  formed 
by  the  oiled  surfaces  rather  than  by  any 
selective  tendency  l<  r  the  oil  to  be  taken  up 
by  Bome  minerals  more  than  1>\  others.  ' 
It  is  not  very  cli  ar  what  this  exactly  means, 
but  presumably  the  indications  are  that  all 
the  minerals  may  havt  oil  films  and  yet 
may  show  varying  contacl  angles.  Sine* 
the  contact  angle  is  after  all  only  an  indica- 
tion of  the  relative  interfacial  tensions,  one 
must  suppose  thai  although  all  the  particles 
may  be  oiled  the  oil  molecules  are  so  orien- 
tated on  different  solids  as  to  produce  vary- 
ing interfacial  tensions.  Such  a  conception 
is  quite  at  variance  with  the  generally 
accepted  stafeuieic  t  li.it  the  oil  preferentially 
films    the    Bulphide    and    metallic   surfn 

I,' i  fen 

(')  Irvine  Langmuir.  Tfa  Mechanism  of  the 
Surfact  Phenomena  oi  Flotation.  Trans.,  Faraday 
June,  1920,  p 

(*)  For  T.angnmii's  publications  spp  Journ*.  \m. 
Chem.  Soc,  37,  p.  1139  (1915):  38.  p.  2221  11916); 
39,  p.  IMS  (1917)  J  )i».  p.  1361  (1918) ;  Met.  and, 
Chem.  Ki",..  15,  p  168  (1916);  Proc.  Nat.  Acad. 
Sci.,  8,  p.  251   (1917 

(5)  "  77e  Chemical  Theory  of  Canillarity."  W-n. 
i      M,  Lewis,   v'      Prog.,  April.  1018.  p. 
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//.  .1.   WhiU       Tin  Solubilisy  of  Zinc       >  -    ution. 
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THE  SOLUBILITY  OF  ZINC   IX 
CYANIDE    SOLUTION. 


]'.\  II .  A.  White  (Member  of  Council). 


(Printed  in  Journal,   December,    191 

REPLY    TO    DISCUSSION 

Mr.  H.  A.  White  (Member  of  Council): 
Well,  gentlemen,  the  discussion  on  that 
paper  of  mine  is  something  like  the  case  i  i 
the  snakes  in  Ireland — absent.  Conse- 
quently there  is  no  reply:  I  would,  how- 
ever, remark  I  do  not  think  ii  need  be  any 
discouragement  to  any  author  to  publish  the 
result  of  original  researches  if  he  does  not 
get  much  discussion,  because  people  are 
naturally  shy  in  coming  forward  and  critic- 
ising any  results  obtained  from  lengthy 
experiments  unless  they  themselves  have 
done  a  fair  amount  of  work. 


CAN  AMALGAMATION  BE  DISPENSED 
WITH? 


Ii\  E.  M.  Weston  (Member  0f  Council 
(Printed  in  Journal,  February,  1920.) 


REPLY    TO    DISCUSSION. 

Mr.  E.  M.  Weston  (Member  of  Council): 
I  thank  Mr.  Neill  for  annihilating  me.  I 
should  like  to  draw  his  attention  to  the  pro- 
ceedings of  the  Institute  of  Mining  and 
Metallurgy,  1910,  and  he  will  learn  how 
at  the  Ouro  Preto  mine  in  Brazil,  milling 
5,000  tons  per  month,  amalgamation  has 
profitably  dispensed  with.  The  Gianl 
Mine,  Rhodesia,  milled  a  larger  tonnage  per 
mouth  than  this.  Mr.  Neill  is  to  be  thai 
for  pointing  out  the  printer's  error  regarding 
decimal  places.  In  this  connection  the 
description  placed  under  Fig.  2  is  obviously 
wrong.  This  figure,  of  course,  shows  a  plan 
and  section  of  the  cast  iron  table  proposed. 
This  table  mighl  be  modified  with  advan- 
tage by  placing  only  a  few  rows  of  the 
upward  current  sorting  devices  shown  at  the 
top  and  the  bottom  of  the  table,  leaving  the 
main  area  of  the  table  for  quiet  settlement. 
With  thoroughly  wetted  particles,  I  think, 
Bhould  air  be  used  for  agital  i  m,  which  I 
suggested  as  a  possible  alternative  for  water, 
the  danger  of  flotation  as  I  by  Mr. 

Xeill  would  not  be  great.      With  only  a  few 
rows  of  the  water  agitation   devices  shown 


at   the  top  and  at  the  bottom  table 

the  consumption  <  i  water  would  do!  be 
great,  and  Mr  Will's  fanciful  objection  on 
this   -  the   oeed   of  Altering  and   its 

impossibility  nerd  no!   be  considered. 

Mr.    Neill    has    no!    fell    himself  called 
upon    to   answer    my    question  why, 

when  methods  such  as  I  have  Bugg 
available  t<  r  recovering  the  valuable  sulphur 

e  nt.<  nts  of  t.l re,  il  shi  uld  be  ■■ 

good  pracl  i   it   to  the  dump. 


MEANS  ADOPTED  ON  THE  NEW  GOl  II 
MINE  FOB  REDUCING  THE  CON 
SUMPTION  OF  MEBCUEY. 


By    II.  .1.    I.i  i.     M  jmh  r). 
(Printed  in  Journal,  February,  1920.) 

REPLY    TO    DISCUSSION. 

Mr.  H.  J.  Lee  (M em b er):  I  regrel  having 
nothing  further  to  add     the  discussion  being 
rather  conspicuous  by  its  absence      U  ~ 
a  pity  that  more  information  was  n<4  forth- 
coming    from     other     mines     where     similar 
methods  have  been  adopted.     I  should 
however,   to  express  m\    thanks   to   M< 
E.    M.    Weston   and  J.   M.    Neill    for   their 
favourable  reception  of  my  paper. 


SOME  SUGGESTIONS  ON  IRKIGATION 


By  A.    Baguley,    B.Sc,    F.I.C.    (M 


(Printed  in   Journal,   March,    I92i 
REPLY    TO    DISCUSSION. 

Mr.  A.  Baguley  (Member):  The  contribu- 
tors to  the  discussion  on  this  subjeel  have, 
in  many  eases,  answered  each  other,  and 
little  remains  except  to  thank  them  for 
letting  me  down  so  lightly,  and  respond  to 
the  invitation  for  enlargement  on  certain 
details. 

The  point  that  impresses  me  m<  b(  in  Mr. 
John  Watson's  interesting  supplement  is 
that  65  of  the  population  i  f  India  i-  still 
dependent  upon  agriculture  for  the  means 
of  livelihood.  What  a  population!  What 
ter  t  ban  agricult  ui  pend  i  n  '.' 

In  reply  fco  Mr.  < '  I  <  rray's  questi  u  as 
to  whether  underground  irrigation  has  been 
carried  out  on  any  large  Bcale,  I  can  onlj 
refer  him  to  Mr.  Ingham  's  c<  nt  ril  ut  ii  n. 
\s  to  this  latter,  it  may  be  remarked  thai 
prime  cost  is  determined  by  main-  ci  nsidera 
tions,  and  underground  irrigation  should  not 
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be  condemned  for  ever  because  one  large 
scale  trial  proved  unsatisfactory.  Trees  are 
not  an  essential  or  invariable  condition  of 
an  irrigation  scheme.  Underground  irriga- 
tion would  be  much  the  same  with  regard 
to    "  brak  "  irrigat  It  n.       Any 

method  thai  provides  for  drainage  cannot 
fail  to  be  beneficial  in  removing  "  brak." 

I  Jr.  Caldecott's  suggestive  audi  ion  should 
pn  perly  receive  an  extended  reply,  and  Mr. 
Sti  ad  has  gone  into  si  me  del  ail  on  *  he 
matter  of  i  icygen  absorption.  I  do  not  con- 
sider the  beneficial  effect  of  oxygen  to  be 
si  lely  due  to  its  oxidising  ferrous  com- 
pounds. It  is  certainly  ol  great  use  in 
oxidising  nitrogen.  Jmt  the  principal  use  of 
oxygen  in  soil  is  in  the  oxidation  of  organic 
matter,  converting  this  ultimately  int  i 
carbon  dioxide,  water,  nitric  acid,  and  sul- 
phuric acid,  and  providing  energy  for  count- 
less hosts  of  living  things,  ac  ive  in  the 
production  of  plant  food.  Ferrous  com- 
pounds form  ;i  small  proportion  only  of  the 
mass  of  the  soil,  hut  they  are  of  great  ser- 
vice in  transferring  □  from  solution  in 
water  to  combination  with  organic  matter 
function  in  the  soil,  under  soil  condi- 
tions of  ti  mperature  and  moisture,  much  in 
.line  way  as  copper  or  mercury  com- 
pounds do  in  Kjeldahl 's  reaction,  being 
oxidised  and   reduced   repi  atedly.      In    both 

-  the  result  is  the  combustion  of  the 
organic   matter.      In   securing   fertility,    the 

i  i:  of  the  air  is  of  more  importance  than 
the  nitrogen,  being  in  greater  demand  and 
less  supply . 

In  repl\  to  Mr.  Stead 's  quesl ion  us  to  the 
caking  of  the  surface,  I  have  no  figures. 
'The  caking  I  look  upon  as  due  not  bo  much 
o,   the    kind,    still    less    to   the   quantity   of 

'■.  ed  sal  -,  bul  chiefly  tc  the  proportion 
'hey  bear  to  the  water  present. 


THE    IDENTIFK   VIION    OF 

QUARTZ    PARTICU'lS    IX    KONIMETEK 

SAMPLES. 

By  Dr.  A.  W.  Rogers,  F.R.S    (Member). 


(Printed  in  Journal,  April,  1920.) 

reply  to  DISCUSSION. 

Dr.    A.    W.    Rogers,    F.R.S.    (Member 

Mr.    Atkin's  method  of  applying  the   liquid 

p<  I    in    a    way    thai    allows   the    si 

be  in  view  during  the  operation  Is  a  ver\ 
useful  improvement  I  have  tried  it  and 
found  it  to  work  very  satisfactorilv. 


Dr.  Moir  attributes  more  to  the  method 
than  can  be  attained  by  it;  it  is  not  e<  i 
to  assume  its  applicability  to  particles 
small  to  have  a  definite  shape  even  under 
high  magnification,"  i.e.,  to  irresolvable 
particles.  The  res  ilution  attainable  with 
the  optical  system  used  is  the  limit;  above 
that  limit  both  shape  and  transparency  are 
determinable,  but  below  it  neither  shape  nor 
transparency  is  seen.  It  would  be  an 
advantage  tc  use  a  pure  liquid  rather  than 
a  mixture,  but  the  condition  that  the  liquid 
must  he  a  solvent  of  vaseline  limits  the 
choice.  I  am  obtaining  for  experiment  cer- 
tain liquids  suggested  ;■    me  by  In-.  Moir. 

The  approximate  figure  1*58  quoted  by 
me  for  the  index  of  bromoform  should  have 
been  1*59;  it  is  given  by  Wulfing  and 
Rosenbusch  a-  1*588,  by  Johannsen  as 
1-589,  and  by  van  der  Kolk  as  1*590.  Th  ■ 
mixtures  of  bromoform  and  monobr 
benzene  which  I  \i<<-'\  wen 
dered  quartz,  mica  and  talc,  and,  one  being 
obtained  with  an  index  intermediate  be- 
tween  the  highest  of  quartz  and  the  middle 
and  highest  of  tali'  and  mica  |  hose  which 
come  into  pla\  when  basal  flakes  are  exam- 
ined), it  was  used  for  the  konimeter  sam- 
ples. As  9tated  in  the  paper,  solution  of 
the  vaseline  film  was  not  found  to  lower  the 
index  of  the  mixl  ure  bj  too  much  ;  'he  figure 
1*57  given  in  the  table  on  p.  178  v 
LTuess,    mid   should   have   been   preceded    by 

about  "  :  it   is  of  course  the  ind< 
mixture  finally  used,   i.t  .,   after  s<  lutii  m  i  f 
vaseline. 

A-  regards  Mr  Th<  rne's  question,  it  wi  uld 
be  easy  to  find  the  index  of  an  oil,  using  an 
ordinary  drop  on  a  total  refractometer,  hut 
the  index  cannot  be  assumed  to  be  the  same 
after    the    oil    has    gone    through    a    machine. 

ibly  the  oils  used  in  mining  machinery 
ure  solvents  of  vaseline,  just   .-i-  motor  car 

oils  arc.      Iii  the  examination  of  a  dust 
immersi  d  in  liquid  under  -!!;..  each 

particle  above  'he  limit  of  resolution  i- 
and  its  shape  m  one  plane  observable, 
vided  that  the  indices  of  particle  and  liquid 
differ  by  0*002  "i'  more;  bubbles  mid  drops 
■•ire   easily  distinguished   from    solids    under 
lut    their    distincti*  n    is 
difficult  or  impossible   when   the  dust   spot- 
lies  on  the  uncovered  and  uneven  Burfa 
vaseline. 

INFORMAL    D18CCSSION    ON    OVERTIME. 

The  President:  As  the  hour  is  still  early, 
it  has  been  suggested  that  we  might  use- 
fully fill   in  the  remainder  of  the  time  with 
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an  informal  discussion.  I  think  the  ques- 
tion of  overtime  seems  to  be  bulking  largely 
in  the  minds  of  some  people  who  direcl  and 
those  who  are  supposed  to  follow.  Mr. 
Pam  has  a  good  deal  he  could  saj  on  this 
very  interesting  subject . 

1  he  following  took  part  in  the  very  inter- 
esting and  instructive  discussion  on  over- 
— Messrs.  E.  Pam,  IT.  A.  Whit.', 
G.  Gibson,  the  President,  J.  R.  Thurlow, 
J.  W.  Travers,  H.  Pirow,  J.  H.  Johnson, 
and  Mr.  Pam  replied  to  the  discussion. 

The  meeting  then   terminated. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 


New  Method  k>h  the  Volumetric  Estimation 
of  Nickel. — The  process  depends  on  the  fad 
when  a  nickel  salt  reacts  with  dimethylglyoxime, 
acid  is  liberated,  which  is  estimated  by  titration 
with  alkali  in  presence  of  phenolphthalein  or 
methvl  I'm!.  A  standard  .V/,30  solution  is  pre- 
pared by  dissolving  4"6400  l,mii.  of  dimethylglyox- 
ime in  the  requisite  quantity  of  97%  alcohol 
(300  cc.  to  400  cc.)j  20  cc.  of  N/1  potassium 
hydroxide  solution  is  added  with  constant  shaking, 
the  solution  is  diluted  to  1000  ec.  with  C02-free 
distilled  water  and  filtered  after  24  hours  from  any 
alight  precipitate  of  potassium  carbonate  (the 
alcohol  used  must  be  free  from  aldehyde  and 
neutral  iir  reaction).  The  alkali  content  of  the 
solution  is  checked  by  titration  with  standard  acid 
using  phenolphthalein  or  methyl  red  as  indicator. 
The  nickel  solution  under  examination  is  diluted 
to     the     required     extent,     exactly     neutralised     with 

A",  Hi  or  .V  .".()  potassium  hydroxide  solution. 

to  5  cc.   of  the  standard   dimethylglyoxime  solution 

is  added,  and.  after  vigorous  agitation,  the  mixture 

tly  warmed,  wheieby  the  precipitate  is  caused 

illect    leaving    a    clear    liquor;    the    standard 

solution    is    then    gradually    added     with     frequent 

agitation    until    the    solution    acquires    a    permanent 

■  ink  coloration.     In  consequence  of  the  bulky 

nature  of  the   nickel   precipitate  the  amount    of  the 

metal    in    the    .solution    should     not     exceed    0*3    gm, 

Thp  method  is  particularly  advantageous  in  dealing 

with  very  small  quantities  of  nickel,  and   titi 

can    readily    be    effected    with    A'vioo    solutions    if 

methyl  red  is  used  as  indicator.  The  results  are 
not  affected  by  the  presence  of  the  alkali  salts  of 
d  I.  Holluta,  Monotxh.  Chem.,  1010. 
.J",  281-291  •/.  Soc.  Chem.  Ind.,  D  .31.  1919. 
p.  964a,     (.1.   A.   W.  i 


Ksitm\tm\    op    Zirconium.     Zirconium    can    be 
quantitatively    prei  ipated  ndary    zirconium 

phosphate  in  cold  or  tepid  solutions  containin 
to  20%  by  weight  of  sulphuric  acid,  provided  that 
a  10  to  100  fold  excess  of  the  precioitant,  di 
ammonium  phosphate,  is  used.  Hydrolsis,  which 
occurs  when  the  phosphats  precipitate  is  washed 
with  water,  can  be  almost   entirely  avoided  by  the 


use  of  a  cold  5  ammonium  nitrate  solution  for 
washing.  Zirconium  pyrophosphate,  for  which  the 
factor   (ZrO  1632,   is  obtained   on   ignition  "t 

secondary     zirconium     phosphate     which     has    been 
d     with     ammonium     nitrat  ■    solution.        \  i 

definite    composition     can     ; 

pound    resulting    when    secondary    zirconium 

which     I  washed      with 

I.     Zin  onium  can  be  quantitativel, 
as    phosphate     in    a    20%     sulphuric    ai  id    solution 
fn.m     iron,     aluminium,     chromium 
thorium.      The    separation    from    titaniun 

i    provided    tLat    hydrogen    peros  d 
present.     G     E    l.    Ltjndeli    \s  ro   II     B     K  w< 
./.      I  7i.    Chem.    Soc,    1919,    ',1.    1801   1808      J      - 
Ind.,  Jan.    15,   1920,  p.    16a         \     W 


MOLYBDl    tUM    IV    [EON    \ 
very     sensitive    test     for    molybdenum     is    given     by 
xanthic    acul.     The    test    is    bi  '    with 

freshly  prepared   xanthate  solution  in  the  Eolli 
manner  :     A    solutioi  ssium    hydroxid 

absolute    alcohol    is   shaken    with    e:  irbon 

bisulphide  until  no  more  of  the  latt< 
To    the    solution    so    obtained  a<  id    is 

added  until  a  slight  yellow  turbidity  is  formed. 
and  the  reagent  is  added  drop  by  drop  to  the 
solution   to  be  I  sted.     It  tei    has  been   pre 

by  dissolving  the  test  material  in  Btrong 
mosl    oi    this   should    be   neutralised    before   adding 
the  reagent.     If  molybdenum  is  present   an   int 
pad    colour    immediately    develops,    which    is    quite 
stable   in  water  and   the  intensity  of  which   it 
portional    to   the    amount    of    molybdenum    pn 
The     sensitiveness     of     the     reaction     is     such     that 
O'OOOOOo    grm.     Mo    in    00007        jolution    can    be 
detected    with    certainty    in    presence    of    other   ele- 
ments.     The    colour    is    readily    BOluble     in    alcohol. 
amyl  alcohol,  ether,  and  chloroform,  less  readily  in 
petroleum    spirit    and    benzene.     It    is    readil 
traded     from    its     reddish-viol   '  1     solution 

by    alkalis,    and    is    precipitated    from    the   alkaline 
solution     by     a.  ids.      The     ethereal     solution     d< 
poses   "ii    standing   with    formation   of    molybdenum 
tungsten,   titanium,  or  uranium:  chromatea   give  a 
dark   coloration    with    xanthic  acid,   and    should  be 
reduced,  if  present,  before  the  test   is  made.       The 
reaction  can  be  used  for  the  colorimetric  estimation 
of    molybdenum,    by    comoarison    with    a    standard 
solution,  but   siiue  ethereal  solutions  decompi 
quickly,    the   ether   should    be    mixed    with    &i 
petroleum   spirit    foi  iction   and   with 

rj    dilutioi 
L    Malowan,  /.    Soc.  Chem.  Jnd.,  Januan    15,  1920, 
\     W 


I',  i  PARA1  CON    oi     \    1I\  DRO(  ETLORH       \<  in    SOLI 

: ■ ,.  ■!  ,i       '  omparal  i 
that    the  efficiencj    of  cuprous  chl  trid  ■ 

absoi  ption    of    '  ii  1,  on    m  inoxide    i  -    not 
teriouslj     affe  ted    by    the    pn 

amounts  US     and     .•.tannic     chl. 

\      „  Ltisfli  I  nt      is     obtained      by      redin  iug 

cuoric  chloride,  and   if  a   small  exa  I  uinous 

,  hh.rid  ■  is  used  the  solution  may  be  exposed  t"  sir 
during    transferee  •■    from    on  I  i    another 

witl t    the    i  union-    .  hi'. ml.'    he  :oming    ox 

Further,   the   solution    may   be   renewed,   after   satur- 
ation   with   carbon   monoxide,   by   heating  to  r.0° — 
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70°  C.  to  drive  off  the  gas,  a  few  drops  of  concen- 
trated stannous  chloride  solution  being  added  to 
correct  any  oxidation  which  might  occur.  —  F.  <  . 
Krauskopp  and  L.  H.  Purdy,  ./.  Hoc.  Chem.  I  ml.. 
30th  April.  1920,  IS,  p.  316a.     (J.  A.   W.) 

Recovers  oi  Ammonium  Moltbdate. — "The 
mixed  filtrates,  precipitates,  etc.,  are  neutralised 
partially  the    molybdic   acid    is   pre- 

cipitated   at    80°    C.    with    sodium    phosphate,    and 
the    yellow    precipitate    is    collected,    washed,    and 
diied.      Four  kilos,   of  the  dry  yellow  powder  IB  dis 
solved    in   6   litres  of   water  and   4   litres  of   ammonia 
(sp.   gr.    0'91 ),   and   a    solul  ion   of   500  gm.    ol 
tallised     magnesiuni     nitrate     is    added:    the    total 
volume  should  be  not  less  than  li   Litres.     The  am 
inonium  magnesium  phosphate  is  removed  by  Gltra 
tiou  and  the  filtrate  is  concentrated,  ammonia  being 
added    from    time    to    time    to    prevent    dissociation 
and    separation    of    molybdic    acid.        Crystals    of 
ammonium     molybdate     are     removed     occasionally 
until   the   solution    has   a    volume   of   about    750   cc. 
On   cooling,    magnesium    nitrati  -    with   the 

ammonium    molybdate,    but    may    be    removed    by 
washing    the    crystals    of    the    Latter    with    a    small 
ter.     The  ammonium  molybdate  thus 
obtain)  d    i  L,    first     E  'om    very    dilute 

ammonia  solution  and  then  from  water." — H. 
Neubauer  wi>  F.  Wolferts,  Z.  anal.  Chem.,  1010. 
58,  445  lis.—./.  Soc.  Chem.  Ind.,  30th  April,  1920, 
p.  317a.     (A.   W.) 


Peat  lias  long  been  used  in  fertilizing  the  soil, 
having  been  either  employed  as  a  direct  fertilizer 
or  used  as  a  filler  for  commercial  fertilizer, 
sea  of  the  peat.-  of  the  I  nil  il  States  show 
an  average  nitrogen  content  of  about  2  per  cent., 
a  proportion  somewhat  higher  than  that  found  in 
some  commercial  fertilizers.  The  vain?  of  peat  in 
soil     fertilization    is    found    in  \    n    content 

and  in  the  h  neficial  mei  hanical  effect  it  produces 
upon  certain  lands.  Black,  thoroughly  decomposed 
peats  are  most  satisfactory  t  i  fertilizer,  ■>  such 
peats  are  generally  heavier  and  more  compact  and 
contain    more    nitrogen    and    L<  is    material 

than    the    hrown    types. -  A*,  v    Geol.    Survey    Bulle- 
tin,   145,    Journal    Franklin    Institute,   June,    1020. 
7f0    (J.A.W1. 


MFTALLIRGY 


Determination  <u  Oxygen  v.,  thi  Copper- 
ammonia  ammonium  Chloride  Reagent. — "Hempel's 
method  for  the  absorption  of  oxygen  by  means  of 
metallic  copper  spiral.-  covered  with  a  solution 
contau  ta]     parts    of    saturated     ammonium 

carbonate    solution    and    ammonia    of    sp.    gr.    0'93, 
is  for  a  Beries  of  experiments  in  which 

varying  strengths  of  ammonia  and  ai onium  salts 

Other     than     the     carbonate     were     used       The     best 

btained   with   a  mixture  of  one   part 

of   concentrated   ammonia    (sp.    gr.    0"9)    and   one  of 

irated     with     ammonium     chloride,     the 

Bpecifii    absorption  of  this  mixture  being  55-60  vols. 

This    reagent    is    cleaner    and    has    a    Longer    Life    than 

ullate;   unlike  phosphorus,   it    if    unaffected   by 
catalysts,   and    il  .•■.    prepared   and    is  active 

at    almost    anj     temperature.      (In    the   other    hand,    it 
cannot      lie     used      fur     mixtures     containing     carbon 

ide  or  acetylene,  and   when   fresh   it    is  Liable 

rable    ; unta    of    ammonia    in    the 

W.     L.     Badgi  ii.    ■/.     I  ml.    <  'hem.,    1920 
16]   I'. I      •/.     Soc.    Chem.     In, I..    30th     April.     L920, 

p.   317a.        .1.    A.    W 


I  he  use.-,  of  peat   are  numerous  and  varied 
I  n  t  h.  of  noi  t  hern   Europe  it   is  used   for 

fuel    and    as    the    basis    Eoi     many    manufacturing 
industries.     Gas,   charcoal,   coke,   and   a   number  ol 

valuable    products    an     prod d    from    it.     Owing 

to   the   scarcity    id'   raw    materials   in    Europe,    peat 
and  peat  moss  MH-  also  employed  as  Bubstitut 
absorbent     cotton    in    the    preparation    ol     surgical 
dressin  wool    and    for    cotton    and    woollen 

cloth. 

In    the    United    Statej   peal    is   utilised   chiefly   as 

er  and    fertilizer   filler,   as  Btable   littei .   and 

as  an  absorbent    for  the   uncrystallized    residues  of 

beet  and  cane   Bugai    refineries    in   the   manufacture 

of   stock   feed. 


Treatment  ok  Steel  :  Ose  of  Salt  in  Heat  Treat- 
ment of  Steel. — "  Considerable  advance  has  been 
made  of  recent  years  in  our  knowledge  of  the  con- 
stituent elements  of  steel  and  its  requisite  treat- 
ment in  order  to  obtain  the  best  results.  Recent 
research  has  emphasised  the  importance  of  accuracy 
and  precision  in  this  connection.  Slight  errors  in 
treatment  may  render  potentially  good  steel  use- 
less, and  the  best  results  are  only  obtainable  by  the 
introduction  of  better  nailed-  for  the  observation 
and  regulation  of  temperature  than  have  generally 
been  used  in  the  past.  Some  useful  information 
is  concisely  presented  in  a  pamphlet  recently  issued 
by  Messrs.  John  Wright  and  Company,  on  the 
of  Salts  in  the  Heat-treatment  of  Steel.' 
This  firm  has  been  for  nearly  twenty  years  the 
pioneers  in  the  use  of  fused  salts  and  temperature- 
measuring  instruments  in  connection  with  the 
hardening  of  tool  steel,  and  in  more  recent  years 
its  researches  have  extended  more  generally  to  the 
heat-ttc.it tin  nt    of   steel    and   other  metals  or  alloys. 

The  objections  to  atmospheric  furnaces  are 
pointed  out  such  as  the  difficulty  of  obtaining 
uniformity  in  the  heat-treatment  of  articles,  and 
the  injur j  t.>  tin.  Etteel  under  treatment  in  many 
cases  where  long  soaking  is  resorted  to  for  securing 
final   uniformity. 

The  advantages  of  using  various  Liquids  composed 
of  fused  salts  or  mixtures  of  salts  for  the  heat- 
treatment    anil    the   hardening  and   tempering   of  steel 

are  as  follows  :— The  temperature  of  a  liquid  may 
he  regulated  very  accurately  and  cannot  vary  in 
a  few  moments;  any  article  immersed  for  a  suffi- 
cient length  of  time  must  heat  throughout  to  the 
same  temperature  as  the  liquid,  and  the  sharpest 
cannot  lie  overheated  so  long  as  the  liquid 
itself  is  kept   at   the  desired  temperature. 

Various  kinds  of  melts  hive  been  evolved  for 
various  processes  and  these  are  briefly  described 
in  the  pamphlet.  They  comprise  molten  lead 
(which,  P,   has  many   objections,   and    numer- 

ous difficulties  are  encountered  in  its  use):  barium 
chloride  for  high-speed  steel  :  '  pyromelt  '  for 
heating  carbon  steel  or  carbonised  work;  '  Fue- 
salt '  for  quenching,  high-speed  steel,  for  temper- 
ing, and  for  heat  treatment  ;  '  Tempermelt,'  for 
tempering  and  for  heat-treatment  ;  and  patent 
'  Quenchoid,'  for  quenching  carbon  steel,  for  tem- 
pering,   and    for   heat-treatment. 


a   and   Abstract*:    Metallurgy. 
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Furnaces  are  provided  for  various  salts.  '  Pyro- 
melt '  is  used  in  a  salt  bath  such  as  is  shown  in 
the  illustration  herewith,  or  in  a  lead  bath.  The 
latter  is  similar  to  the  salt  bath,  except  that  it 
provided  with  the  upper  structure,  includ- 
ing the  tray  to  carry  the  work.  '  Tempermelt,' 
'  Fuesalt,'  and  '  Quenchoid '  are  also  used  like 
'  Pyromelt'  in  a  salt  bath  or  a  lead  bath,  but 
usually  they  are  worked  at  a  comparatively  low- 
temperature  only,  in  which  case  they  are  used  in 
a  tempering  bath  or  in  an  open  bath.  The  open 
bath  is  similar  to  the  tempering  bath,  except  tint 
it  is  not  provided  with  the  upper  structure  for 
carrying    a    strainer. 

'  Pyromelt '  is  used  for  heating  articles  of  carbon 
steel  or  for  re-heating  carbonised  work,  preparatory 
to  quenching  in  water.  It  fuses  at  about  680°  C. 
(1,256°  F.).  It  circulates  freely  in  the  pot,  is 
non-poisonous,  and  has  no  deleterious  action  on  the 
steel.  The  waste  by  volatilisation  is  so  slight  as 
to  be  negligible.  It  is  so  light  that  the  trouble, 
inherent  in  the  case  of  lead,  of  articles  floating  on 
the   surface   does    not   arise. 

'Fuesalt'  fuses  at  about  210°  C.  (410°  F.).  The 
tools  are  raised  to  the  ncessary  high  temperature 
in  a  Wright  Brayshaw  Patent  Twin-Chambered 
Furnace,  after  which  they  are  quenched  out  in 
'  Fuesalt,'  which  is  very  much  hotter  than  boiling 
water,  but  not  at  a  red  heat.  As  soon  as  the  tools 
reach  the  same  temperature  as  the  '  Fuesalt,'  they 
are  taken  out  and  allowed  to  cool  in  the  air.  The 
'  Fuesalt '  is  swifter  in  its  action  than  oil,  and 
cools  the  tools  more  rapidly,  but  when  it  has  done 
its  work  the  temperature  is  still  so  high  that  the 
strains  are  released,  if  indeed  they  have  ever  been 
set  up,  so  that  cracking  and  distortion  are 
avoided." — The  Engineering  Review,  loth  January, 
1919,   206   and   207.'     (J.    J.'   R.    S.) 


A  Xon-Corrosive  Metal. — Tantiron. — Tantiron 
is  the  name  given  to  a  non-corrosive  alloy  manu- 
factured h\  the  Lennox  Foundry  (ompanv, 
Ltd.  It  is  a  hard  close  grained,  silvery  white 
alloy,  melting  at  about  1,200°  C,  which  does  not 
rust  or  oxidise;  nor  is  it  attacked  by  ordinary  cor- 
rosives to  any  practical  extent.  It  can  be  treated 
exactly  like  cast  iron,  and  castings  varying  from  a 
few  ounces  to  many  tons  in  weight  can  be  made 
with  equal  ease. 

It  differs  from  all  other  non  corrosive  alloys,  in- 
asmuch as  its  resistance  to  corrosion  is  general  and 
not  specific.  Muntz  metal,  for  instance,  is  not 
atacked  by  sea  water,  and  nickel  alloys  do  not 
rust,  but  all  such  metals  are  easily  attacked 
by  acids.  Again,  truly  non-corrosive  bodies  such 
as  the  carbides  are  quite  unfitted  for  the  manufac- 
ture of  plant,  as  they  cannot  be  cast  in  the  foundry, 
nor    be    machined. 

Although  in  the  earlier  stages,  Tantiron,  was 
found  difficult  to  machine,  and  all  finished  surfaces 
had  to  be  ground  from  the  rough  casting,  it  can 
now    be    drilled,    turned,    planed,    or  I,    and 

still  retains  its  non-corrosive  properties,  thereby 
proving  of  great  value  in  the  manufacture  of  cent- 
rifugal pumps,  spray-jets,  ejectors  and  valves  of  all 
types. 

As  regards  physical  properties,  it  has  been  found, 
as  a  result  of  many  experiments,  carefully  con- 
ducted, to  possess  practically  twice  tbe  thermal 
conductivity  of  lead  and  four  to  five  that  of  stone- 
ware or  quartz — an  immense  gain  in  either  heating 
or   cooling    fluids.        Its    hardness    is   some    fifteen 


times  that  of  Regulus   metal,   uivm_'   co  ks, 
ejectors   or    similar    plant    a    proportionately    longer 
life,    whilst    its    density    and    Lardness    enable    the 
manufacturer   to   admit    lighter   an  I  o  tied 

designs  than  is  possible  with  lead    intimony  alloys. 

For  tiie  guidance  of  rnanufactui  rs  who  wish  to 
design  their  own   plant,  the   follow ii  _  1  con- 

stants, contrasted  for  convenience  with  cast  iron. 
may    he   of    interest  : — 

O.         1'anti: 

Density   7  15  6'8 

Tensile    strength,     I 

per   sq.    in 9-10  6-7 

Transverse    strength    of 

12"  x  1"  bar  2.500  lbs.        1.600   lbs. 

Crushing — 1"    cubes 

Melting'  point    1,150°    I' 

Hardness    1 

Thermal    conductivity...  10  8 

Electrical    resistance    ...  8  10 

Corrosion    resistance    ...  I 
Contraction  allowance  in 

casting    £"  per  sq.ft.   i .  '  per  sq.  ft. 

Tantiron  has  been  used  in  the  manufacture  of 
nitric  acid  and  sulphuric  acid  plants,  acid  pumps, 
cocks,  calves,  pipes,  fittings,  ami  various  vessels 
required    to    withstand    exposure    to  ma- 

terials."— The  Engineering  "Review,  15th  February. 
1919,   p.   232.      (J.  J.   R.    S.) 

New    Method    of    Adding    Wat-  ink  vl 

Mills. — Lqrgt  r   Capacity   and    Reductio 

Iccommplisked   >>j  tin    Use  of  <i   Water  Spray 

in  the  Dischargt  tUity  of    \Vn><r  /,'/ ■ 

— It  is  the  present  general  practice  in  the  operation 
of  ball   mills   to  add   all  of   th(  •■■the   feed 

end  of  the  mill.  Experimentation  and  tests  made 
by  C.  W.  Dowsett,  of  the  Bluestone  Mining  & 
Smelting   Co.,    5  Nev.,   have   proved  tint, 

in   his  case,  better   results  are  secured   in   the    11  LI 
dinge   conical   mill   by   adding   a    part    of   the   water, 
or  some  additional  water,  just  inside  the 
end   of    the    mill.      The    assumption    is    that    while 
the    ore    is    coarse    little    or    no    water    is    required, 
excess  water  merely  acting  to  break  the   fall  of  the 
balls  and  wash  away  the  finer  ore  part  ides.     As  the 
ore  passes  to   the   discharge  end   of   the   cone,  how- 
ever,  the  aurfaci  I    the   ore   particles  is  con- 
siderably increased,  so  that  the  pulp  becomes 
thick.      This   prevents   proper  classification    and   re- 
sults  in   large   pieces  of   ore,   £   to  J   inches   in  dia- 
meter,   discharging    with    the    finer    mat. 'rial 
dilution  of  the  water  spray  allows  the  proper 
;i   in  the  discharge  cone  to  take  placj 

"  Mi     Dowsett   has  inserted  a   1  '.in  pa  i" 

the   di  trunnion    of    his   mill,    fitted    with   a 

J-in.    nozzl  bed   that   a   spray   impin| 

the    rising    side    of    the    pulp    about     Is    in.    t'. 
inside  the  mill.      He   has  found   that    by   shuttil 
this    water    spray    for    five    minutes    the    amount    of 
oversize    is   greatly    incre 

While  a:  the  Dome,  Mr  Dowsett  also  experi- 
mented with  a  water  rheostat  in  connection  with 
the    m  i    to    drive    the    s  ft      bv    80  in.    Har- 

dinge  mill   at    that    plant,   coming  to  the  conclusion 
that    a    variable    speed    motor   would    possess    certain 
advantages    for   a    ball  mill    drive.       In    tie 
found    that    with   a   slight    variation    in   the   hardness 

or  size  of  the   f 1.  a   moderate   increase  or  decrease 

in  the  speed  of  the  mill,  obtained  bv  raising  or 
lowering    the    plates    of    the    water    rheostat,    wis 
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necessary  to  keep  the  capacity  of  the  mill  at  a 
maximum.  Sometimes  a  variation  of  £  to  £  of  a 
revolution  per  minute  made  a  marked  difference  in 
the  capacity.  In  view  of  this  fact,  he  believes  that 
the  motor  should  be  sufficiently  oversize  to  prevent 
line  surging,  as  this  surging  will  cause  considerable 
fluctuations  in  the  speed  of  the  null. 

Another  aid  to  greater  capacity  which  Mr.  Dow- 
sett  claims  is  the  use  of  a  restricted  throat  in  the 
feeder,  with  large  diameter  trunnions.  In  this  way 
he  gets  more  of  the  action  of  a  Frenier  sand  pump 
and  an  actual  hydrostatic  head  to  force  the  feed 
into  the  mill. 

Whether  or  not  better  results  can  be  secured  in 
ordinary  mill  practice  by  the  above  suggestions  can 
be  easily  tested.  An  ammeter  may  be  placed  in 
the  power  circuit,  and  the  water  may  also  be 
metered  when  the  spray  in  the  discharge  is  tried, 
in  order  to  determine  the  best  conditions  of  opera- 
tion. Under  certain  conditions,  a  thickening  of  the 
coarse  ore  pulp  will  result  in  an  increase  of  both  the 
powei  i ml    tin-  grinding  efficiency.      If   the 

pulp  becomes  too  thick,  more  power  is  required  but 
less  grinding  will  be  done,  so  that  it  devolves  upon 
tie-  operator  to  secure  a  critical  medium. — C.  W. 
ETT,  Eng.  and  Mm.  Journal,  Aug.  2,  1909, 
p.   185.     (H.  A.   W.) 
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Applications  oi  Ferro-Conchete  in  Mines. — 
An  example  of  the  utilisation  ,,t  f<  no-con- 
crete is  in  the  construction  of  air  tight  pithead 
chambers,  an  early  application  of  which  was  made 
in  1910  at  the  Penatta  Colliery  of  the  Powell- 
Duffryn  Steam  Coal  Company,  Limited. 
chambers  may  he  made  fai  more  air-tight  in  ferro- 
than  when  built  of  steel,  which  then  resisl 
with  difficulty  the  Bevere  vibration  communicated 
from  the  pithead  frame.  The  Penalta  chamber  is 
130   ft.    long,    with   a   maximum    width   of  30  ft. 

1 1-  tin-  same  line  of  utilisation  may  he  menl 
the  construction  oi  fan  chambers.  An  example  is 
n  house  ami  chamber  bail)  at  the  Bolytown 
Colliery  of  Messrs.  Nimmo  &  Company,  Limited, 
from  the  designs  of  Messrs.  Home-Morton,  Ker, 
and  Gibson.  The  diameter  of  the  air  shaft  was 
11    ft.    in  this  case. 

Another     interesting     application     in     connection 

with  ventilation  is  that  of  the  engine  room  floor 
at  the  St.   Hilda  Colliery  of  the  Harton  Coal  Com 

pany,     Limited,     which     carries     a     ventilating     fan 

weighing  nearh    r|>  tons,  and  the  two  motoi 

their  foundations  weighing  72  tons.  Special 
pockets  are  built  in  the  flour,  so  as  to  form  air 
intakes. 

Another      important      use     to     which      ferroconcrete 
is    put    in     surface-     work     for    collieries    i;    the     COH 

struction  of  coal  hoppers.  One  of  the  earliest 
applications   of   such    construction    in    this   country 

was   at    the-    Clifton    Colliery    of    the    Allerdalc    Coal 

Company.     The    height    of    the    hunkers    is   st    ft.. 

to     winch     must     he    added     that     of    the    light 
roof.      The     hoppers    arc-     11  £    ft.     long    by     21$     ft. 
wide,    and    hold    500    tons    of    coal.      The    aerial    rope 
waya    exert    a    pull    of     Id    tons,    and    great    care-    is 
taken    in    consequence    to    insure    special    rigidity    in 


the  long  columns  which  support  the  main  body  of 
the  hoppers.  .Many  bunkers  of  a  similar  nature 
and  of  greater  magnitude  have  been  built  since 
that  early  example  ;  for  instance,  the  bunkers  at 
Bargoed  Colliery  for  holding  1.000  tons  of  coal, 
which  rise  to  a  height  of  110  ft.  Also  bunkers 
at    Port    Talbot,    with    a    capacity    of    21,000    tons. 

Another  type  of  bunker  not  so  frequently  met 
with  is  tiiat  built  at  the  Britannia  Colliery,  Pen- 
gam,  of  the  l'owell-Duffryn  Steam  Coal  Company, 
Limited.  Rising  to  a  height  of  95  ft.,  this  circu- 
lar bunker  has  a  diameter  of  32  ft.,  the  storage 
compartment  being  66  ft.  hiu'h  with  a  capacity  ot 
1,500  tons.  Circular  bunkers  of  this  kind  provide 
a    very   cheap   means   of   Btoring   coal. 

Anion,'    other    surface     works    for    which    ferro- 
often  found   useful  may  be  mentioned — 
chimn  One     built    for    the     Nuneaton 

Colliery,  Limited,  at  Nuneaton,  has  a  height  of 
103  ft.,  the  diameter  at  the  top  being  7  ft.  At 
a  time  when  bricks  are  practically  unobtainable 
ferro-conc  rete  chimney  shafts  are  very  advanta- 
geous. They  are  considerably  lighter  than  hnck 
shafts,  and  reduce  greatly  the  strain  on  the  foun 
da t ions,  which  is  an  important  consideration  when 
subsidences  may  be  anticipated.  Their  monolithic 
eharactei  also  provides  additional  security  in  case 
of  unequal  settlement. 

The  same  desire  to  insure  security  in  case  of 
subsidences  due  to  the  pit  workings  has  led  in 
several  cases  to  the  construction  in  ferro-concrete 
of  the  foundations  required  for  the  machinery  at 
the  pitmouth.  One  of  the  earliest  applications  in 
this  country  was  tie-  foundation  raft  for  two 
[lgner  flywheel  motor-generator  sets  at  the  Pen- 
gam  Colliery.  The  general  dimensions  of  the  raft 
102  ft.  in  length  by  20  ft.  in  width,  with 
a  depth  of  17  ft.  The  total  weight  of  the 
machinery  200  tons,   each   of   the  two  fly- 

wheels weighing  3d  tons.  They  run  normally  at 
500  r.p.m.,  hut  cm  he  slowed  down  to  run  at  128 
revolutions  if  necessary.  The  continual  speeding- 
up  and  Blowing-down  causes  severe  stresses  in  the 
foundations,  hut  owing  to  the  scientifically 
arranged  network  of  steel  rods  throughout  the 
ferro  concrete    work,    no    ill  effects   accrue. 

Ferro-COncrete  may  be  put  to  many  more  uses  o'i 
BUrface    work,    as,    for    instance,    in    the    building   of 

bridges.     An  example  of  cheap  and  efficient  bndg- 

ing  is  that  carried  out  for  the  I'hyniney  Iron  Co.. 
Ltd..  at  hymney.  It  is  designed  for  mineral-line 
traffic,  and   has  a   span  of  •''.  I    ft       Another  important 

us.-  to  which  ferro-concrete  has  been  put  at  severa1 

collieries  is  the  construction  cif  water-tanks  o" 
oirs.  It  is  a  most  suitable  material  for  that 
purpose,  and,  both  on  account  of  its  low  prime 
cost  ami  of  tie-  total  absence  of  cost  in  upkeep. 
it  compares  veri  favourably  with  steel  tanks.  A 
reservoir   for   holding  80,000  gallons  of   water  was 

built    man]    years    au'o    at    Bargoed    Colliery. 

The  construction  of  water-tanks  for  collieries  is 
not  restricted  to  surface-  work,  and  one  of  the 
earliest  applications  of  ferroconcrete  to  under- 
ground work  was  in  the  making  of  three  tanks,  in 
10(11'..    s,,me    1,600    ft.    below    ground    at    the    Boldoi 

Colliery    of    the    Harton    <  oal    Company.    Limited. 

They  each  have  a  capacity  of  5,500  gallons.  The 
each  have  a  capacity  of  .r>.r>00  gallons.  The 
"illeries  were  7  ft  high  and  11  ft.  wide,  whilst 
the   tanks   were  0   ft.    high   and   8^   ft.    wide  ov-rall, 
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and  were  laid  against  one  of  the  walls.  The 
workmen  were  therefore  very  much  cramped  for 
want  of  space  during  the  course  of  construction; 
but,  as  all  the  steel  reinforcement  was  composed 
of  small  rods,  mostly  g  in.  in  diameter,  there  was 
fficulty  in  bringing  'hem  in  to  the  galleries 
and  in  placing  them  in  position.  The  tanks  having 
given  full  satisfaction,  tin'  company  ordered  in 
1910  a  larger  tank,  with  a  capacity  of  18,000 
gallons.  for  their  Harton  Colliery.  In  this  case 
the  tank  occupied  the  end  of  an  old  gallery  ;  it 
was  10  ft.  high,  and  occupied  the  full  width  of 
17  ft.,  three  sides  of  the  tank  being  in  touch  with 
the  front  fare  and  walls  of  the  gallery.  As  the 
ferro-'  alls  are  only   from    I   to  •  >  in.   thick, 

whereas  the  walls  of  a  brickwork  tank  sufficiently 
Strong  to  hold  9  or  10  ft.  of  water  would  havi 
to  be  at  least  J8  in.  thick,  the  tank  holds  approxi- 
mately 25  'More  water.  In  narrower  galleries 
the  advantage  of  ferro-concrete  in  that  respect  is 
still    more    marked. 

There  are  many  other  examples  of  the  applica- 
tion of  ferro-concrete  to  underground  workings. 
In  1012  an  outbreak  of  fire  at  the  Tunnel  Pit  of 
the  Hauuchwood  Collieries,  Limited,  of  Nuneaton, 
led  to  the  adoption  of  ferroconcrete  for  the  insets 
1,000  ft.  below  ground  in  order  to  avoid  any 
danger  from  fire,  which  would  have  accompanied 
the  adoption  of  timber,  and  to  avoid  the  much 
r  thickness  of  ordinary  concrete,  in  which 
arched  lattice  jirders  were  to  be  embedded,  which 
■  ontemplated  as  an  alternative.  Instead  of 
4£  ft.,  it  was  found  possible  with  ferro-concrete 
to  reduce  the  thickness  to  18  in.  at  the  crown  and 
3  ft.  °  in.  at  the  haunches.  The  cost  and  trouble 
of  bringing  building  materials  to  such  a  place  are 
neat,  and  any  reduction  in  the  quantities  required 
is  consequently  of  importance. 

Arching  of  that  description  is,  of  course,  not 
restricted  to  insets,  and  may  be  applied  to  the 
galleries  as  well.  Steel  joists  bent  to  the  required 
shape  are  often  embedded  in  concrete  every  few 
It  is  undoubtedly  a  move  in  the  right  direc- 
tion, but  it  is  rather  an  expensive  method,  whilst 
the  handling  of  steel  joists  in  such  Lengths  as  it 
would  be  theoretically  advisable  to  use  is  not  always 
easy  in  mines.  The  greatest  drawback  of  isolated 
joists,  however,  is  that  every  joist  acts  independ- 
ently and  has  to  take  uneven  and  concenl 
loading  without  any  assistance  from  the  others. 
Oving  to  the  lack  of  longitudinal  reinforcement 
between  them,  the  concrete  would  fail  in  shear 
before  transferring  much  of  the  load  from  one 
joist  to  those  adjacent.  The  advent  of  ferro-con- 
crete arching,  in  which  the  steel  joists  are  replaced 
by   numerou  spaced    bars   of   comparatively 

small   dipn  oughly   braced   by   longitudinal 

bars,    was    there'  p    in    the    right    direction, 

the   whold    arch   being    without   joints   and.    in    fact, 
resembling   a    I  rig. 

In     yet     another     respect      ferro-concrete     linings 
■it    an    advantage,    namely,    their    smootl 
and  the  possibility  of  disnensing  with   any   projec- 
tions   renders    the    flow    of    the    ventilating    current 
much    easier. 

Ferro-concrete     pit-props      have      been      used,      in 
lengths    varying    from    '■'>    to    in    ft.,    for    some    time 
both    in    tic    Midland    a. id    in    the    South    Wales 
collieries      Various  collieriei    hu-e  been  experiment 
ing.    using    often    as    reinforcement    lengths    of    old 


ropes  o,    guide  i  ids      I  >t: 

indifferent,    if    not    unsatisfactory,  nerally 

to  tin-  faulty  method  oJ   reinforcement,  to  tl, 
nature  of  the  aggregate  used,  and  the  fault) 

sand    ai   . 
Simple    as    it    may    Beem    at    Grst,    the    problem    of 
ferro  i  on<  ret.-  pit  props  is  a  difficult  I    lik> 

that    of    the    ferro-concrete    railway    Bleeper,    with 

which     ,t     ]i.,s     man)     anal  igies        lie'     t. 

i    far    show    that    ferro-concrete    props    may 
,,;i>ll.v    '■'">      !  iter    than     those     usually 

allowed    for   timber    props.      \ 
also  is  -hat,  when  the)    an    propel 

nerally  fail  at  the  end,  ii 
of    failing  under  pressure  in  the  middle, 
with    timber.     They    can    therefore 
again    after    the    damaged    end    his    l„  ,.,i    di 
Their    great    drawback    is    I 

they     do     not     stand     h  mim 

and  can  take  a  much  1  uger  time  to  saw  than  til 

iments  are  rried  out  at  present   with 

a    view    to    using    special  tc    in    ordi 

lighten  the  props,  and  also  to  all  iw  of  a  few  inch<  - 
being   em    off   more   easily,    if  .    at    either 

end. 

.  Ferro  c etc    h  is    b<  i  the    construc- 

tion of  efficient  stoppings  in  I 
main  air   pa  ys,   the  advantage   found    I 

that  they  may  be  built  at  a  reasonable  cost.     They 
entail   no   maintenam  •■     incombustible,   un- 

affected    by     water.     a,,d     have     a     high     I 
strength    to    assist    in    supporting    the    i 

crete-block    stoppings    have    I n    used    in    several 

cases,      ["he)    were  already  an   improvement   on  the 
old     style     of     stoppings     hut     we  i  ionally 

destroyed  by  a   near-by,   windy,  ..i    blown-out   shot, 
or   a    general    mine    explosion.     Ferro-ccncreta,    ow- 
ing   to    it-    reinforcement,    is    able    to    stand    unin- 
jured  in  most   cases  of  explosion,  and   >-   I 
to  be   preferred. 

Ferro-concret<    is   used    also   in   shaft-sinking.   An 

example  which  has  aroused  a 

is  that  of  the  Coventry  Collierv,  Keresley,  carried 
out  in  1011  under  the  direction  of  Mr.  Albert 
Francois.  The  minimum  thickness  of  the  ferro- 
concrete walliug  which  has  been  employed  w 
18  in.,  and  the  pressure  of  water  closed  oft 
Bpondi  approximately  to  tin-  static  Lead  from  the 
surface. 

Concrete    blocks    for    shaft     linings    have    been 
used      in     a     few      instances.        Fen  has 

l  as  an  improvement,  as  it 
would  permit  of  reducing  considerably  the 
thickn  as  or  the  casing,  and  onsequently  the 
diametei    of  the  ex<  ivation,  by  2  "i   3  ft  .  oi 

which    is   an    important    consideration.     This 
application,    hov  has    not.    as    yet,    stood    the 

mi  I       I     Gi    i  i  mi       /'•""    "»"' 

Trndt  s    ff<  view,    Dec    26,    1919,   p.  J  I.  A   W.) 


Wiri     Ropes     in    American    Mim-      "  In    the 
..f    its    investigations    on    safety    in    min- 
ing, i  Mechanical  Equipment   Division 
of   the    i    g     Bureau     I    Mi         has  collected   much 
information   bearing  on   the   u-,-  ,,f    wire 
his    now    published    a    Technical    Paper 
l.v   Messrs     l:.    Ef.    Kudlich  and  0.    I'     Hood,  out 
lining  approved   practice  in  the  United   states  and 
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the  more  important  precautions  recommended  to 
ensure  safety.  The  following  is  an  abstract  of  the 
paper. 

At  the  outset  the  advice  ia  given  never  to  exceed 
the  working  load  of  the  rope  as  given  in  the 
manufacturers  table.  The  rope  must  have  a  factor 
of  safetv  to  allow  for  wear,  corrosion,  and  severe 
barting,  etc.  The  following  values 
for  the  factor  of  safety  are  recommended  by  the 
ropes  for  various  depths  of 
shafts  :— For  a  length  of  rope  of  500  ft.  oi 
minimum    factor   of    safety    of    fight    for    the 

and  a  minimum  of  64,  when  the  rope  must 
be  discarded.  The  corresponding  values  for  a  rope 
500  to   1,000  it.   long  are  7  ;.nd  .VS  respectivel 

pe  1,000  to  2,000  ft.  long  6  and  5  ;  for  one 
2,000  to  3,000  ft.  long  5  and  1  3  ;  and  for  one  ol 
3,000  ft.   and  over   1   when  new,  and  3*6  when  old. 

The  material  and  construction  of  the  rope  should 
be  adapted  to  the  service  in  winch  it  is  to  be  used. 
0fl  steel  rope  in  Bhallow  shafts  where  there 
is  strongly  acid  water  and  the  drume  or  sheaves 
are  small.  Use  hard-drawn  Bteel  or  plough-steel 
rope   in   deep   .-hafts,   on   slopes,  or  on   rope-haulage 

Ropes  made  of  the  softer  grades  of 
are'  more  flexible  and  less  affected  by  corrosion, 
whereas  ropes  made  of  steel  of  1  igh  tensile  str< 
are  not  so  heavy  for  a  given  strength  and  resist 
abrasion  better.  Where  flexibility  is  required,  a 
rope  of  a  large  number  of  small  wires  may  be 
used  if  it  is  not  Bubject  to  excessive  external  wear, 
whereas  a  rope  mad.'  of  a  smaller  number  of  larger 
•wires  must  be  use. I  where  the  rope  is  subjected 
to  severe  external  wear.  The  smaller  the  wires  the 
greater  the  strength  and  flexibility  of  the  rope. 
I,,    vertical    -hafts    in    America    the   rope   generally 

!    six    strands   of   nineteen    wires   each, 

laid  around  a  hemp  core.  In  slopes  and  on  haulage 
ways  where  the  rope  is  subjected  to  excessive  wear 
by  rubbing  against  the  sides,  floor,  and  roof,  the 
rope  generally  used  is  composed  of  six  strands  of 
seven  h,  laid  around  a  hemp  core. 

Lang-lay  rope  should  be  used  except  where  the 
tendency  of  the  rope  to  untwist  is  harmful  and 
cannol  be  resi  ted  In  such  place-  regular-lay  ropes 
or  special  non-spinning  ropes  Bhonld  be  nsed. 
Lang  lav  rope  should  he  u-ed  especially  where 
rnal  wear  is  severe,  if  it  can  he  presented  from 
untwisting.  Regulai  lay  rope  does  not  tend  to 
t  v.  hen  loaded,  hut  only  a  small  portion  of 
each  wire   in  a  strand   is  subject   to  external 

t  sheaves,  drum-    and  t"  internal  wear  against 

the   wires   of   the   other   strands,    while   Lang  lav    lope 

tends    to   untwist    under   h.ad.    hut    a    considerable 
length    of    each     wire    comes    in    contact     with    the 
Sheaves     or    ilium,    or    with    the    vires    of     at 
strand,    and    thus    wear    on    the    oiit-ide    of    the    rope 

is  distributed  and  'nicking'  of  the  inside  win-  is 
greatly   redm  •  d 

New    ropee     mould    he    Ion-    enough    to    permit 
cutting   off   the   end   ami    resocketing   bix    times   or 

more.     At   least   two  lap-  of  rope  must   he  on  the 

drum  when  tin'  Cage,  car.  or  skip  i-  at  the  bottom 
of    the    hoist    after    the    last    cutting    ha-    I n    mole 

Ropes   used   on   -haft-  or  slope-   for  handling   men 

must    he    m    one    piece    from    end    to    end.    and    not 

spliced.     Hopes  nsed  on  slopes  where  men  are  not 

handled  and  on  haulage  ways  may  he  Bpliced,  but 
the   splice   must    always   he   made    sufficiently   long   to 

allow    the    strands    to    look    well    into    otic    another 


In  balanced  hoisting,  the  length  of  the  two  ropes 
must  he  so  adjusted  that  when  one  cage  or  skip  is 
at  the  top  landing  the  other  will  just  rest  on  the 
bottom.  Any  slack  rope  will  cause  the  ca_ 
.-tait  with  a  jerk,  especially  if  the  engine  is  started 
rapidly,   i  ausing   severe   stress   in   the   rope. 

Sheaves  ami   drums  must  be  at  least  as  l.c 
the  minimum  size  recommended  by  the  rope  maker, 
and  should  he  a.-  lame  a.-  conditions  permit.     They 
must  he   well   balanced,    bi    as   light    as  is  compat- 
ible   with    strength-  in    ord  it     down    inertia 
in    starting    and    .-topping— and    should    have    well- 
oiled     bushed     bearings.       In     good     practice,     the 
diamel                           should  be  66  to  100  times  the 
diameter  of   the   rope       Ropes    made   of   large   wires 
and    steel    of    high    tensile    strength    require   larger 
sheaves  than  the  minimum   specified   for  that   - 
rope         Sheave-      with      smooth,      well-chilled      iron 
throats  or  with  rubber-lined  throats  will  last  longer 
ami     wear    the    rope    less    than    those    with    i 
soft-iron   throats. 

The  hoisting  drum  must  he  so  set  that  the  maxi- 
mum fleet  angle  will  not  cause  the  rope  to  crush 
against  or  climb  on  the  rope  already  on  the  drum 
or  rub  against  the  sides  of  the  groove  of  (he  -heave 
or  the  grooves  of  a  drum.  The  maximum  fleet 
angle  will  vary  with  the  size  of  rope,  and  with  the 
.-i/e.  and  shape,  and  length  of  the  drum.  An  angle 
of  1^  degrees  on  either  side  of  a  plane  p 
through  tin-  centre  (hoisting)  line  of  the  shaft  or 
tie  -lope  and  the  sheave,  is  permissible  for 
ordinary  proportions  of  rope  and  drum.  The  fleet 
angle  for  extra  small  or  long  drums  should  be 
calculated    for    each    drum. 

The  rollers  or  idler  sheaves  should  be  light,  true. 
and  supported  on  easy-running  hearings  to  make 
them  start  and  .-top  easily.  The  rope  must  be 
prevented  from  rubbing  against  the  side  walls, 
roof,  or  bottom  at  curves,  by  a  series  of  small 
rollers  a-  sheaves  so  placed  as  to  cause  only  a 
small  deflection  angle  at  each  roller.     The  diameter 

of  smh  turn  sheaves  or  rollers  should  lie  at  least 
eight-tenths  of  the  deflection  angle  times  the 
di  muter  uf  the  rope. 

Hopes  mu.-t  he  stuivd  in  a  dry  place;  they  must 
not  be  kept  in  a  place  so  hot  as  to  destroy  the 
hemp  core. 

If  one  broken  wire  is  found  in  the  rope  at  the 
fastening,  the  fastening  should  he  cut  off  and 
ed.  Even  if  no  broken  wires  are  found,  the 
rope  must  he  cut  off  and  the  fastening  renewed 
periodically,  as  this  is  the  weakest  part  of  the 
rope    ami    most    liable    t..    suffer    from    bending    and 

vibrating  stresses.  The  length  of  time  between 
renewing  and  fastening  Bhould  vary  with 
the   life   of   the    rope.       The   following   rule 

approximately      the      period      rei  ommended      in     the 

Bureau's  'Rules  ami  Regulations  for  Metal  Klines' 
— Time    interval    permissible    between    resocket 

pes    is    ecpial    to    the    expected    term    of    service 

divided  by  six:  hut  it  Bhould  in  no  case  exceed 
four  months.  A  piece  of  rope  equal  in  length  to 
half  the  circumference  of  the  sheave  should  b 
off  when  a  fastening  is  renewed,  so  as  to  bring 
pait  cf  the  lope  in  contact  with  the  sheave 
where   the    wear    is    mi  After   three   years 

in  service,  even  if  idle,  rope-  may  not  he  used 
unless  te-ted  for  ultimate  tensile  strength.  T'nlay 
the  piece  (,f  rope  cut  off  and  examine  the  inside 
for  corrosion  and  wear.  If  they  are  broken. 
badly   worn,  or  corroded,  cut  off  another  piece  and 
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examine  it.     If  a  considerable  Length  of  rope  is  in 
bad  condition,  the  rope  must  be  discarded. 

At  some  mines  it  has  proved  advisable  to  turn 
the  rope  end  for  end  after  it  has  been  in  service 
some  time,  thus  equalising  the  wear  on  thi 
ends.  If  the  same  size  rope  is  used  in  two  shafts, 
in  one  of  which  men  and  material  are  hoisted,  ami 
in  the  other  material  only,  it  is  well  to  use  a  new 
rope  first  in  the  former  shaft  until  it  shows  Bigns 
of  wear  and  then  put  it  in  the  latter  ami  wear  it 
out  there.  Likewise  a  rope  can  be  used  first  mi  a 
shaft  ami  then  worn  out  on  a  slope  or  haulage 
way. 

A  hoisting  rope  should  be  considered  as  a  piei  e 
of  machinery,  having  many  wearing  surfaces  that 
must  be  thoroughly  Lubricated.  The  lubricant 
should  consist  of  oils  and  ureases  that  will  pene- 
letween  the  wires  and  the  strands,  ami 
should  nut  harden  on  the  outside.  A  lubricant  that 
hardens  is  (racked  while  bending  over  the  sheaves 
and  drums,  so  that  moisture  can  penetrate  to  the 
centre  and  cause  internal  corrosion.  Tar  should 
never  be  used  ;  it  forms  a  hard  shield  on  the 
outside  of  the  rope  and  does  not  penetrate  and 
lubricate  the  inner  parts.  If  possible,  the  rope 
should  be  lubricated  when  dry,  so  as  to  give  the 
lubricant  a  better  opportunity  to  penetrate  the 
core  and  to  adhere  to  the  wires.  The  lubricant 
must  be  applied  often  enough  to  keep  the  wires 
well  covered  and  to  keep  the  hemp  core  from 
drying  out.  All  the  accumulated  dirt  and  gummed 
lubricant  should  be  cleaned  from  the  valleys 
between  the  strands  of  the  rope  so  that  the  fresh 
lubricant   can   penetrate. 

Hoisting  ropes  should  be  inspected  at  least  once 
a  day,  and  their  condition  noted  and  recorded  by 
a  competent  man,  who  must  be  held  responsible 
for  the  condition  of  the  ropes.  Special  attention 
should  be  paid  to  the  rope  just  above  the  socket ; 
at  the  clamps  and  safety  clamps,  if  these  are  used  ; 
where  the  lope  rests  on  the  sheave,  and  where  it 
leaves  the  drum  at  each  end  of  the  hoist. 

No  standard  rules  for  discarding  ropes  have  been 
made;  they  vary  with  different  conditions  and  in 
different  localities.  Various  rules  for  discarding 
ropes  are  based  on  (1)  the  stretch,  of  the  rope ; 
(2)  the  number  of  broken  wires  in  a  given  length 
of  rope  or  of  the  entire  rope;  (3)  the  amount  of 
wear  of  the  wires  at  the  crown  of  the  strands  ; 
(4)  the  length  of  time  the  rope  has  been  in 
service ;  (5)  the  number  of  trips  ;  (6)  the  ton- 
nage;    or    (7)    the    ton-miles    hoisted    by    the    rope. 

In    the    absence    of    more    definite    rules    for    dis- 
carding ropes,   according  to   American  practice,  the 
following,  quoted  from  'Rules  and  Regulations  for 
Metal      Mine.-."      are     suggested: — Safety      factors 
must   never    fall    below    4*5.        Elopes    of    standard 
const  met  inn   shall  be  discarded    (1)   when  there  are 
six  broken  wires  in  one  rope  lay  :     (2)   when  wires 
on    crown    are    worn    to    L»5        of     their    original 
diameter;     (3)     when    there    are    more    than     three 
broken  vires  reduced   by   wear  more  than   30 
cross    section:     and     (4)     when    marked     con 
appears.     The  suggestion  as  to  the  factor  of  safety, 
however,  is  in  contradiction  with  tin'  Bureau' 
recommendation    for    ropes    ex<  "00    ft.    in 

length."—  R.  H.  KuDLICB  and  0.  I'.  Hood.— Iron 
ond  Coed  Trades  Review,  March  5,  L920,  p.  325. 
(J.    A.    \V. 


Abstract  of  Patent  Applications. 


540.19.     ll.im.  .I,,.     Improvements   in   or 

relating    to    reinforced 
11.7.19. 

• 
''""'  "'<  '     Btru«  t  .  Duiit 

er     with     reinforcing     i 
block  of   hollow    | 

eliptical   in 


734    &    735.19.     M.    Mathy.     Improvements    in    or 
connected   with  apparatus   t-  c   heal 

i  without  flame,  and  a  n 
burner.      11.9.19. 

Patent    application    No.    734.19    is    for 
apparatus    with    nameless   •  ombustion    i  I 
mixture    in    the    heart    of   a    mass   of    ft 
actory   material,  a   means   f.  i 
the  temperature  of  the  various  parts  to  be  hi 
characterised  by  the  fact  that  the  size  of  the   il 
mentioned  fragments  at  each   part    to   bi 
less  according  as  the  temperature  to  !„■  atta 
higher.        Other  claims    refer   to    tie  tional 

forms  of  the  fin  i 

Patent  application    No.    735.19  refers   to  a    burner 
for    flameless    combust  chamber 

filled    with    porous    refractory    material    Into    which 
the  gas  and  air  are   introduced   separately    thi 
adjacent  openings,   situated   on    the   side   opp<  - 
the    opening   for    the   discharge    of    the    p 
combustion. 


792.19.  Ateliers  Leonard  Rocour  Bociete  Anonyme 
of  Aus-les-Liege.  Improvements  in  pneumatic 
hammers    for    rivetting,    chipping,    cutting,    and 

the  like.     279.19. 

This  application  refers  to  a   pneumatic   hammer  of 
the  type  referred  to  comprising  a  hollow  distributor 
having    a    cylindrical    enlargement,    characterised    by 
the    fact   that    the    wall    of    the    said    enlargi 
remains  solid,   and   that    t!  of   the   an 

pressed  at  the  back  of  the  cylinder  during  tie- 
ward  stroke  of  the  striker,  is  effected  through 
distinct  openings  arranged  in  the  body  of  the 
cylinder  and  uncovered  by  the  edge  of  the  hollow 
distributor,  when  the  latter  is  in  its  back  position. 
substantially  as  described. 


895.19.     Merz    &    Mi  Lellan.     Improvements    in    tin- 
use   of   solid    fuel    for    large   scale    power    produc 
tion.     7.11.19. 
This  application   relates   to   improvements   in   the 
use  of  fuel   for  power  produi  tion  on  a  luge  scale. 
The  chief  feature  "i  the  application  is  the  combina 
tion   of   a    low-temperature    distilling    plant    with    the 
steam-raising    and  ■  -,    gas    pi   during    plant    for   the 

purpose    of    generating    power. 

Tt  consists  of  ,i   vertical   retort   automatically  fed 

and  discharged,  the  coke  being  immediately  del 

on   to  a   travelling  grate   "i  ■   boiler  adioinii 

•.   and   the   steam    from    the   boiler    being   n- 

op  iite   the   turbine   ■'    engine     For  distilling   the 

coal,    steam    is    taken    from    the    turbine    i 

l]    expansion,   superheated    in    the    boiler. 

Tie-  exhaust  -team  and  circulating  wat< 
for    heating    or   cooling    thi  m    the 

retort  as  required,  and  there  is  tie-  usual 
for  cleaning  and   stripping  tie  ducts, 

which    is   then    available    for    pi 
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913. 19.  Isaacs,  Robertson  &  Moss.  Improvements 
in  pneumatic  liquid   elevators.     7.11.19. 

The  claims  are  two  in  number,  and  are  as 
follows : — 

1.  A  liquid  elevating  device  consisting  of  one  or 
more  chambers,  each  fitted  with  an  inlet  opening 
having  an  inwardly  opining  valve,  and  a  dis 

pipe  extending  from  near  the  bottom  <>r'  the  cham- 
ber and  fitted  with  an  outwardly  opening  valve,  and 
means  for  alternately  exhausting  and  supplying 
pressure  air  to  the  upper  part  of  the  chamber,  said 
means  in  the  case  ol  a  doubled  chamber  device,  feed- 
ing and  exhausting  the  chambers  alternately  with 
one  another. 

2.  A  liquid  elevating  device  substantially  as 
described  with  refer  nee  to  the  accompanying  draw- 
ings. 


1077.19.     Gordon     &     Simpson      (Vancouver).     Im- 
provements  in   rock  drills.     22.12.19. 

The  application    relates   to   rock   drills,   and    more 
ularly    relates    to    miner's    machine   drills    em 
i  m  mines  and  harbour  work  where  extra  long 
drill   rods  are   requin 

The  application  is  really  for  a  special  form  of 
detachable  bit,  two  such  bits  of  semi-circulai  cross 
section   with   semi-circular  cutting   >  ■.;   de- 

posed back  to  back.  Specially  shap  id  horns  on  the 
upper  ends  of  these  "bits"  engage  with  recipro 
cally  shape. 1  recesses  in  the  head  i  tece,  where  the; 
are  secured  by  the  clamping  action  of  two  bolts 
and  nuts  with  locking  pins. 

That  the  arrangemenl  is  complicated  is  proved 
by  the  fact  that  the  drawings  accompanying  the 
specification  consist  of  10  figures  to  elucidate  which 

31    retell-::.  .■     |  hara. t.'ls    are     us ■•(]. 


382.20.  Standard  Oil  Company  of  New  York. 
Methods  of  and  iiwans  for  selecting  grades  of 
lubricants     for     internal     combustion     engines. 

19.4.20. 

n    has    reference    to    a    mechanic?] 
device  whereby  suitab  of  lubricants  can  l>  • 

selected  when  assuming  different  factors  with   pi 
to    automol  ile    i  md    conditions    of    si 

The  apparatus  is  in  the  nature  of  a  circular  slide 
rule  whereby  the  different  assumed  factors  ai  • 
automatically  added  t  gether  on  a  suitable  scale  to 
givi    the  desii   d  resull  on  the  grade  of  oil  required. 


510.20.     Th.    P    '     \|.  Company.  Chicago.     Improve 
ments  in   rail  anchors.     27.5.20. 

This  application   relates  to  devices  for  preventing 

the    longitudinal    Creep   Of    railway    rails,    and    consists 
of   a    steel    clip    'I    round    or    polygonal    section    which 

is  fixed  to  the  base  of  the  rail  I  y  means  of  a  special 
wedge,   immediately    in   contact    with    the   side   of   a 
sleeper,   the  combination  being  driven   into  p 
with  a  sledge  bammer. 

A    i  lined    from    the 

shape  oi  the    tip  and  the  method  of  securing  it.  and 

the   i  lip    being    initially    in    contact    with    the    : -  i •  ]«■»    of 

a.  sleeper  tends  to  prevent   longitudinal  "creep"  in 
that   direction 


574.20.     J.    Miller  improvements   in    n.d    relating 

to  filter  presses  ana  the  ake.     14.6.20. 

This     application  relates     to     irapi  ivements     in 

apparatus    for    the  closing    and    opening    of    filter 


presses,  and  consists  of  a  combination  of  a  screw 
head  in  which  is  incorporated  pivoted  counter- 
weighted    operating    levers    and    a    hydraulic    head 

575.20.     Oscar   Frederick   Egeberg.     Locking   device 

ioi  i, lil  spikes,  woodscrews  and  the  like.     14.6.20. 

The    application    relates   to   the    kind    of    railway 

spikes   which   are   locked   in   position   in   the   sleeper 

by  means  of  a   nail   fitting  into  a  groove  in  oni 
of  the   rail   spike,  said  groove  being  so  formed   that 
it    acts    to    bend    the    nail    with    its    point    sidewards 
into  the  wood  when  the  nail  is  hammei  id  down  in 
the  gp 

According  to  the  present  application  the  groove 
is  bo  fashioned  that,  if  the  spike  has  a  square  or 
rectangular  section  the  nail  is  bent  in  a  plane 
parallel  to  the  side  which  contains  the  groove,  and 
if  the  sp  ke  is  of  the  coach-screw  type  with  a  cylin- 
drical body  the  nail  is  bent  in  a  plane  substantially, 
tangential  to  the  cylindrical  gurl 


577.20.  Kenneth  Gauldie,  Glasgow.  Improvements 
in  apparatus  for  measuring  forces  and  the  like. 
14.6.20. 

This  application  relates  to  apparatus  for  measur- 
ing or  recording  forces  applicable  either  as  an  inde- 
pendent apparatus  or  as  a  component  part  of  a 
complex  machine,  such  as.  for  example,  a  weighing 
machin  ■.   or  a   testing  machine  or  a   thrust  bearing. 

The  apparatus  appears  to  1"    an   improvement  on 

the  ordinary  tyi f  hydrostatic  weight   indicating 

apparatus  in  which  increased  accuracy  is  gained  by 
the  elimination  of  cup  leathers  and  such  like  pack- 
ings, the  friction  of  which  is  said  to  impair  the 
accuracy  of  the  indications. 

In    the   design   described    the   liquid    operating    the 
pressure  gauge   is   contained   in   a   suitable   do 
ducts,    generally   annular,    formed    in    the    interior   of 
a    resilient    body,    such,    for    instance,    as    a    bolster, 

cushion,  or  distance  pie..-  ..f  ind'a  rubber  or  similar 
material,    the    latt.r    being    contained    and    lab 
supported    in   a   suitable  metal   cylinder. 

Indications  are  on  a  pressure  I  ably  cali- 

brated to  read  weight  directly. 


Changes  of  Address 

Adams,    A.     K  .    /  o    Johannesburg;    "  Dunedin," 
Silwood    Road,    R lebosch,    Capetown. 

Bbisc,    II.    I:     Ruggles,   /  o   Finchingfield,    Essex; 
Rosehaugb    Co.,    Dar-es-Salaam,    Tanganyika. 

Dubes,    I!..    /  o    s.il.l      Antelope;    Orphan's    Li 
Asbestos)    Mine.    Shabani,   S.    Rhodesia. 

Graham,    W.    Hastte,    /  o    Likasi    Mine.    Katanga; 

Alioiitiakoi.n     Mine.     Tarquah,     Sec. aid...     West 
Cast    Africa. 

hip.    .1.     E.,    Ifo    Planet     Mine.    Arcturus; 

P.O.    Bos    11.   Livingstone,   X.    Rhodesia. 
Mil. is.    E.    W..    /  o    Yokohama,    .Japan:    -_>i     East 

Teung   Pu   Butung,    Pekin,  <  'hina. 
I'vi.is.   J.    V.,   fin   lb.se    peep.    Ltd.:   Village    Deep, 

Ltd.,    P.O.    Box    1064,    Johannesburg. 

Wraith,  C.   <>..  Ijo  Johannesburg;   P.O.   Kaapsche 
Hoop,    E.    Transvaal. 
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Proceedings 

AT 

Ordinary  General  Meeting, 
20th  October,   1920. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  University  College, 
Johannesburg,  on  Saturday,  20ch  November, 
1920,  Mr.  J.  Chilton  (President)  in  the 
Chair.     There  were  also  present : — 

18  Members:  Messrs.  F.  W.  Watson, 
H.  R.  Adam,  C.  J.  Gray,  J.  Hayward 
Johnson,  Dr.  A.  J.  Orenstein,  J.  J.  K. 
Smythe,  John  Watson,  E.  M.  Weston, 
J.  A.  Woodburn,  Andrew  F.  Crosse  (Mem- 
bers of  Council},  A.  King,  J.  M.  Neill,  J.  D. 
O'Hara,  H.  Pirow,  S.  H.  Steels,  J.  A. 
Taylor,  M.  J.  Thorp,  and  H.  K.  S.  Wilkes. 

3  Associates :  J.  Cronin,  O.  A.  Gerber, 
and  F.   Kisbej'-Green. 

11  Visitors,  and  H.  A.  G.  Jeffreys  (Secre- 
tary). 

MINUTES. 

The    Minutes    of    the    Ordinary    General 
ing,    held   on   the    16th   October,    1920, 
as  recorded    in   the    October  Journal,    were 
confirmed. 

NEW    MEMBERS. 

Messrs.  J.  Hayward  Johnson  and  C.  J. 
Gray  having  been  elected  as  scrutineers  in 
connection  with  the  ballot  for  the  elect  imi 
of  new  members,  the  following  were  declared 
unanimously  elected: — 

Dihond,   George   Walter,  Jessie  Mine,  Bulawayo, 

Southern   Rhodesia:    Reduction   ''fficer. 
Ecan,    Chakles    Michael,    Rose   Deep   Ltd.,    P.O. 

Box  6,  Germiston  :  Reduction  Officer. 
Fewster,    Louis    Lonhwood.    Modder    "B"    Hold 

Mines,  Ltd.,   P.O.   Modderbee  :   Metallurgist. 
Leinberger,     Karl     Wilhelm,     P.O.     Box     1072, 

Johannesburg  :   Assistant  Inspector  of   Mines. 
Paine,   Henry    Howard,    University   College,    P.O. 

Box  1176,  Johannesburg  :   Professor  of   I'll 
Robertson',      Pocert     Boswell,     Mount     Ngwibi, 
Natal  :    f  hemical  Engineer. 


Di    Smiui.    Samuel,   P.O.    Box   405,   Krugersdorp  : 

Deputy  Inspector  of  Mines. 
\Y\Mii\,.in\.  Sir  my   c.   Mount   Ngwibi,   Natal: 

Chemical  Engir 
Wi:wm.  Chables  Osbobn,  P.O.  Kaapsche  Hoop,  E 

Transvaal  :    Mining  Engineer.     (Transfer   from 

Associate  Roll.) 

The  Secretary  notified  that  the  following 
gentlemen  had  been  admitted  by  the  Council 
as  Associates  : — 

Kisbey-Grkex.     Francis,     P.O.     Box     101,     Crown 

Mines.  Johannesburg  :  Reduction  Worker. 
Watts,    John     HlGlNTON,     P.O.     Box 

Johannesburg  :  Tube  Mill  Shiftsman. 

General  Business, 
amendments  to  constitution  and  rules. 
The   President:   T   desire   to   refer   to  the 
notice   on   the   Agenda  regarding   a    Special 
General  Meeting  which  it  ia  proposed  to  call 
next  March.     The  question  of  amending  the 
Constitution  and  Rules  of  the  Society,  so  as 
to    render    Past-Presidents    eligible    for    re- 
election, was  discussed  at  the  Annual  Gen- 
eral Meeting  in  June  last.  Your  Council  has 
been    engaged    in    considering   this    mal 
and  also  other  amendments  and  alteral 
of  the  Eules,  and  its  recommendations  will 
be   pu"   before   you   at  the   Special   General 
ing   referred   to.        In   the    meanwhile, 
suggestions    from    Members    and    Associates 
will  be  welcomed. 

FIFTH    ANNUAL    MINING   EXHIBITION. 

The  President:  Attention  is  drawn  to  the 
e  appearing  in  the  advertisement  | 
of  the   October  Journal.     The   first  of  the 
ty's  Exhibitions  was  held  in  February, 

1912,   and   its  success  was  such   that    we  were 

encouraged  to  hold  them  annually,  and  did 
so  up  to  1914.  The  war  prevented  their 
continuance  until  January  of  this  year,  when 
the  Fourth  Exhibition,  in  spite  of  draw- 
backs, proved  to  be  highly  successful,  !•• 
visited  by  some  10,000  to  12,000  people. 
With  the  increased  accommodation  at  our 
disposal,   we  hope  that  next  ;  hil>;- 

tion  will  eclipse  all  previous  ones.     I  wish 
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to  appeal  to  mine  managers  and  beads  of 
departments  to  make  special  efforts  to 
obtain  exhibits. 

.1  UNT    BOUSING. 

The  President:  The  d<  nations  to  the  Joint 
Housing  Accounl    receiv  d   to  date   amount 
to  £265   9s.    which,   with   the   gii     i  t    6150 
from  our  own  funds,  maJ 
G400  raised   by  this    Soc  It    is   hoped 

that  those  who  have  not  yet  subscribed  will 
at  an  earh  dai  e. 

ENGLISH  V.  GERMAN  GOODS. 

Mr.  Andrew  F.  Crosse  (Past-President): 
1  should  like  to  mal  e  b  remark  or  two  under 
this  heading.  As  you  all  know,  gentlemen, 
T  take  up  the  position  of  being  a  very 
patriotic  Englishman,  but  I  must  saj  I  am 
atisfied  with  son  chemical 

products  of  England  to-day  thai  we  are 
getting  out  here.  1  am  talking  as  a  chemist. 
Our  evaporating  dishes  cannot  compare  with 
those  we  used  to  get  from  Germany  before 
the  war.  Then,  again — and  I  do  not  want 
to  sa3  t(  i  much  about  it — our  acids  an 
pure,  and  r  think  it  is  a  disgrace  to  our 
Home  country  that  the}  cannot  turn  out 
the  same  things  and  of  the  same  purity 
that  the  German  firms  turned  out  before 
the  war.  I  want  to  bring  up  this  matter 
because  the  unfortunate  analytical  chemist 
has  not  time  to  analyse  every  chemical  he 
receives,  nor  can  he  possibly  purify  them; 
that  is  beyond  question.  So  I  think  this 
question  oughi  to  1"'  emphasised.  T  do  not 
uani  to  mention  the  different  chemicals  I 
have  been  examining  and  Eound  unsatis- 
factory. I  think  it  this  question  were  made 
public  it  might  be  of  some  us 

purifi  ino  w  \ti  R 
Then,  I  want  to  make  another  remark. 
T  prepared  a  scheme  3ome  years  ago  for 
purifying  the  water  of  the  Municipal  Swim- 
ming Bath.  If  you  look  at  this  blue-print, 
von  will  sir  it  is  sitn|ih  r  scheme  for  suck- 
ing .lit  the  water  from  the  swimming  bath 
taking  the  scum  from  the  Rurface,  and 
vinu  the  water  at  the  bottom,  |  un  ping 
it  up  through  an  air-lift  pump,  passing  it 
through  a  sprinkler  -every  mining  man 
knows  about  a  sprinkler-  and  then  Band- 
filtering  it,  then  passing  it  back  again  to 
the  swimming  bath.  If  it  is  found  the 
water  requires  a  little  chloride  of  lime,  it  is 
very  easy  to  add  it;  ol  cur--,  you  ha 
add  enough  water  to  make  up  for  the 
evaporation.     A  scheme  like  that  would  keep 


your  bath  water  -_r*  i r i *_r  for  months,  and  you 

would  not  need  to  wash  out  the  bath  everj 

week  as  is  done  now,  and  a  great  sa\ing  of 
water  would   result. 

REMARKS  on    BULLION    SAMPLING. 

H.  R.  S.  Wilkes    Mi  mbt  r  :  Th< 
of  a  mine  assayer  who  does  not  enjoy  the 
confidence  of  bis  manager  in  bis   ability  is 
not  likely  to  be  a  bed  of  roses.     Conversely, 
one  must  admit  that   an  element  of  doubt 
in  the  managerial  mind  as  to  the  correct 
of    the    away    results    must    be    a   constant 
cause   of   anxiety.     It    is   often   the    en 
to  judge  of  the  capability  of  tip-  assayer  by 
the  closeness  with  winch  his  bullion  results 
agree  with  those  of  the  buyers,  indeed  it  is 
considered  of  such  importance  that  a  greater 
difference  than  one  thousandth  in  mill  sold 
and  two  thousandths  in  cyanide  immedi 
calls   for   arbitration,    the   cost   of   which    is 
invariably  borne  by  the  sellers. 

In  the  humble  opinion  of  the  writer  a 
bullion  assay  may  possibly  be  a  criterion  of 
the  carefulness  of  the  assayer,  but  as  a 
criterion  of  his  technical  skill  it  is  almost 
worthless,  since  it  is  one  of  the  simplest 
estimations  bo  is  called  upon  to  perform. 
When,  however,  the  gauge  of  the  correct- 
ness of  the  assayer  *s  result  is  the  mean  of 
the  buyer's  and  the  arbitrator's,  then 
criterion  of  carefulness  and  skill  it  is  worse 
than  useless,  being  very  often  misleading, 
and  for  the  following  reasons  : — 

1.  The  estimations  of  the  mine  assayer 
and  those  of  the  buyers  are  never  made 
upon  the  same  sample. 

2.  The  methods  of  sampling  and  the  pre- 
paration of  the  metal  for  sampling  hi  re,  and 

..;    H(  me,    are   rarely    if  ever  identical. 

3.  Errors  in  describing  the  bars  and  their 

samples  are  sometimes  made,  and  an 
usually  outside  the  province  of  the  assayer, 
thus  the  results  of  sample  No.  1  may  really 
be   the  value  of  bar   No.    f>,   so  to  speak",   and 

againsl  errors  of  tins  description  t! 
bas  no  protection. 

Speaking  generally,  the  sampling  methods 
empli  yed  on  the  band  may  be  classed  under 
three  beads : — 

1.  Dip   samj  1  i 1 1 lt . 

2.  Drill  sampling. 

3.  Corner  chipping. 

The  writer  ventures  to  assert  that  these 
methods  identical  with  those  of  the 

buyers. 
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We  have  it  on  the  authority  of  Mr.  Brown, 
of  Messrs.  Johnson  &  Machey,  that  dip 
samples  are  invariably  taken  al  borne,  bul 
be  added  certain  explanations  which  made 
it  clear  that  even  where  dip  samples  are 
taken  on  the  Kand  the  method  is  not  iden- 
tical with  home  practice.  If  there  is  a  Rand 
6melter  who.  stirs  his  bar,  as  Mr.  Brown 
styles  it,  "to  the  tune  of  the  Old  Hun- 
dredth,'' i.e.,  one  hundred  times  before 
sampling,  the  writer  lias  yel  to  hear  of  him, 
and  if  such  an  one  exists  it  would  be  inter- 
esting to  obtain  data  regarding  the  agree- 
ment of  his  results  with  those  of  the  buyers, 
especially  with  regard  to  bars  of  low  value. 

With  gold  of  850  fine  the  foregoing  re- 
marks will  rarely  apply,  it  is  with  gold 
below  800  that  trouble  is  likely  to  occur. 

The  writer  lately  heard  of  a  most  curious 
case.  A  bar  of  about  750  oz.  was  sent 
home.  When  the  account  sales  arrived  there 
was  the  unpardonable  difference  of  16  points 
between  mine  and  buyer's  estimations, 
which  the  trembling  assayer  was  called  into 
the  managerial  sanctum  to  explain.  Whal 
could  he  say  ?  There  were  the  figures,  and 
to  make  it  worse  they  were  in  favour  of  the 
sellers.  Arbitration  had  at  once  been  re- 
sorted to,  and  the  costs,  of  course,  charged 
up  against  the  sellers.  Enough  to  shake 
the  managerial  confidence,  and  more  than 
enough.  Imagine  the  relief  of  the  accused 
when,  his  eyes  wandering  over  the  indict- 
ment sheet,  he  suddenly  espied  that  the 
amount  of  fine  gold  estimated  by  the  buyers 
agreed  with  his  own  estimation  to  0"2  of  an 
ounce.  The  difference  in  the  assay  results 
was  due  to  refining  during  re-smelting  before 
sampling  at  Home.  Still  the  buyers  had 
rushed  into  arbitration,  why'.'  Meanwhile 
time  may  leave  the  dim  memory  in  the 
managerial  mind  that  the  assayer  had  been 
indicted  and  was  lucky  to  have  got  off,  a 
sort  of  Scr;tch   verdict  of  "  Not  proven." 

To    recapitulate     briefly     the     disabil 
under  which  the  mine  assayer  works  : — 

1.  Dip  samples. — The  best  method 
obtaining  on  the  Rand,  but  subject  to  errors 
due  to  insufficient  stirring  and  wrong  mark- 
ing of  the  bars. 

2.  Drill  sampling. — Liable  to 
through  liquation,  especially  when  the  metal 
is  poured  too  hot,  insufficient  stirring  before 
pouring,  the  inclusion  of  dust,  minute  par- 
ticles of  slag,  etc.,  and  when  acid  cleaned, 
the  enrichment  of  the  first  borings  (usually 
di-earded  by  careful  samplers),  also  errors 
in  marking. 


3.   Corner  chipping.     Sul  .11  of  the 

disadvantages      I    \       2,   t  bough  less  liable 
t-<.  inclusion  i  f  foreign   matter. 

I'mler  •  editions  the  writer  asks  if 

the  agreement  of  the  mine  results  with 
those  of  the  buyers  is  a  fair  criterion  of  the 

-  skill  '.' 

Incidentally,  the  writer  would  timorously 
suggest  thai   the  possibility  i  f  a  mixta 
sample   numbers  may   occur  in   the  bu; 
offices.     A-    bet.  re    stated,    all    the    ab 
mentioned  disabilities  are  lessened  in  d> 
as  the   fineness  of  the   gold  improves,   and 
this  explains  why  it   is  s.»  seldt  m   thai   wide 
difft  rences  occur,    Rand   bare   being  usually 
well  over  850,  but  the  writer  suggests,  and 
this  is  the  reason   for  these  remark-,  that, 
especially  in  view  of  the  approaching  estab- 
lishment   of    a    local    refinery,     a    standard 
method  be  adopted  first  for  the  preparation 
of  the   metal   for   sampling,    and,    secondly, 
for  sampling. 

The  Piesident:  I  can  speak  rather  feel- 
ingly on  this  question,  because  one.'  or  twice 
after  sending  gold  t<  England,  1  have  found 
'hat  m\  weights  did  not  agree  with  the 
London  weights  and,  although  probably  it 
was  only  a  few  p.  nee  per  bar,  the  very  fact 
that  '.here  is  ;(  discrepancy  arouses  a  certain 
amount  of  uneasiness,  noi  only  in  y<  ur  own 
mind  with  regard  to  your  own  officials,  but. 
•imes  suspicion  with  reerard  to  the. 
buyer's  accuracy.  As  Mr.  Wilki 
out.  when  our  refinery  is  started,  i?  would 
linly    be    advisable    I  standard 

method  in  all  the  nssiv  offices  along  the 
Reef. 

Mr.  J.  Hayward  Johnson  (Member  o/ 
Council):  1  think  Mi*.  Wilkes  is  t<.  be  con- 
gra  ulated  on  bringing  up  this  point.  The 
assayers  along  the  Reef  suffer  very  greal 
disabilities.  I  think  not  only  a  standard 
method  i  f  sampling,  but  a  standard  appara- 
tus should  be  used,  becausi  you  will  find 
in  some  of  the  old  assay  offices  the}  are  <till 
using  a  glass  apparatus,  while  in  some  of 
the  better  offices  thej  are  using  the  plati- 
num annaratus.  All  these  things  tend  to 
cause  difl  which  t<>  the  lay  mind  are 

nut  readily  realised,  and  the  assayer  on 
.  f  tli.'  p.  noi   mines  is  very  apt   to  be  mis- 
judeed  through  no  fault  (  f  his  own. 

Mr.  John  Watson  (Member  of  Com 
For  a  period  of  l.vi  years  I  was  chief  assayer 

on   the  Cit\    and    Suburban   mine  and   .lid   the 

gold  bullii  n  assays.  Only  once  was  there 
a  serious  discrepancy  with  London  over  the 
weight  of  a   bar  of  gold.       In  thai   ci 
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clerical  error  had  been  made  in  London,  and 
the  figures  first  reported  to  us  referred  to 
a  bar  from  another  mine.  Before  the  South 
African  war  I  knew  of  only  two  large  plati- 
num parting  apparatus  on  the  Reef — those 
at  Langlaagte  Estate  and  the  City  and 
Suburban  mines.  The  complete  apparatus 
cost  about  £80  in  the_  early  'nineties,  and 
was  looked  upon  as  more  or  less  of  a  luxury. 


I  exhibited  the  "  City  "  apparatus  one 
evening  at  a  meeting  of  the  S.A.  Chemists' 
Association  about  five  years  ago ;  its  value 
then  had  become  enhanced,  so  that,  at  the 
price  then  current  for  platinum,  it  was 
worth  about  £350.  The  City  and  Suburban 
Co.  had  it  in  use  for  something  like  25  years. 
It  was  still  sound  when  I  last  saw  it,  so 
had   proved   a  really   good   investment. 


NOTES    ON    EXPERIMENTS    ON    VENTILATION  PROBLEMS  IN  DEVELOP- 
MENT WORK  ON  MINES. 


I:     E.  J.  Lasciiixger,  M.E.,  B.A.Sc.  (Tor.),  M.I.M.M. 


Early  this  year  a  sub-committee  was 
appointed  by  the  Prevention  of  Accidents 
Committee  to  investigate  and  report  on  mine 
rescue  work,  gassing  accidents,  etc.,  on  the 
gold  and  coal  mines  of  the  Transvaal,  and 
the  writer  was  invited  to  give  his  views  on 
the  engineering  aspects  of  the  problem, 
more  especially  with  reference  to  compressed 
air  and  ventilation  problems  and  to  assist 
the  committee  in  regard  to  this  side  of 
the  question. 

During  the  course  of  the  deliberations  of 
this  committee  the  question  arose  as  to  the 
amount  of  fresh  pure  air  required  to  clear 
out  fumes  after  blasting  in  order  to  render 
the  air  wholesome  in  dead  ends. 

Facilities  were  provided  by  Mr.  J.  White- 
house  (Manager  of  the  Village  Deep, 
Limited)  and  certain  tests  were  carried  out 
in  the    Village   Deep  mine,   the  details  and 


results  of  which  are  given  in  the  following 
excerpts  from  the  writer's  report: — 

The  object  of  certain  experiments  carried 
out  was  to  obtain  data  as  to  the  amount  of 
fresh  air  required  to  clear  out  fumes  after 
blasting  in  a  development  drive. 

The  experiments  were  conducted  on  the 
27th  Level  West  of  the  Village  Deep,  Ltd. 
The  first  experiment  was  made  on  the 
15th  April,  1920;  but  owing  to  a  reasonable 
doubt  as  to  the  accuracy  of  the  air  measure- 
ments, several  other  tests  were  made,  with 
a  final  test  on  the  22nd  September,  1920, 
which  it  is  firmly  believed  gave  accurate  and 
reliable  data. 

In  this  tesl  the  konimeter,  sugar-tube, 
C02,  and  temperature  readings  were  in 
charge  of  Mr.  E.  1".  V.  Wells,  the  Under- 
ground Manager,  and  his  report  is  annexed 
hereto. 


AIR   TEST,   27 

WEST 

DRIVE,   TURF  SHAFT 

A.NNEXURE 

A). 

TEMPERATURE 

KONIMETER. 

<  taunted  in  Particles 

SUGAR-T1  BE 

CO... 

Fahrenheit. 

per  cub.  centimeter. 

We'-ht  of 

A  hove 

<lu*t   in 

Per 

Time. 

Dry. 

Wet. 

Time. 

Total.         5  Mks. 

Time. 

M.Gr,  pet 

Time. 

(■•■Hi . 

■1    _'  1 

cub.  metre 

CO,. 

Nil 

4.25 

80 

4  30 

4,000 

4.27 

•_'■•! 

4.28 

048 

4.15 

1  85 

4,000 

4.36 

156-9 

4 .37 

0  42 

to 

820 

81-8 

4.43 

3,000 

1  12 

828 

4.50 

048 

5.45 

5.0 

2,000 
500 

5.1 

16-8 

5.2 

046 

400 

5  30 

3  6 

5.31 

013 

5.48 

300 

5  13            12 

5.44 

0  08 
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Blasting  time,   4.15  p.m. 

Drive  clear  at  5.45  p.m. 

Total  time  to  clear  drive  of  dust  and  smoke, 

90  minutes. 
Volume     of     air    displaced,     1,020x6x7= 

68,040  cubic  feet. 

Explosives  used — 

Gelignite 30  lb. 

Gelatine      ...         ...     60  lb. 

90  lb.  in  all. 
Fuse  90  ft. 

Length  of  Drive,  1,620  ft.— 
Area  of  drive...     6  ft.    x   7  ft. 
Size  of  Air  Pipe,  3  in.  =  7*07  sq.  in.  area. 

Openings  at  end  of  pipe — 

5 —       1  in.  taps— 3-929  sq.  in. 
3—3/16  in.  taps=0'0829  sq.  in. 

Total  4-01  sq.  in. 

22nd  September,   1920. 

(Signed)     E.  F.   V.   WELLS, 

Underground  Manager. 

The  air  measurements  were  taken  by 
Mr.  D.  B.  McLaren  under  my  own  super- 
vision. A  sharp-edged  orifice  plate  meter 
was  used,  one  of  a  standard  type  used  by 
the  Rand  Mines,  Limited,  Air  Testing 
Department. 


The  principal  results  are  as  follows  : — 

Temperature  of  air,  32°  F. 

Air  pressure  in  pipe  53  lb.  to  66  lb.  sq.  in. 
gauge,   average  pressure   58  lb. 

Barometric  pressure   14' 7  lb.   sq.   in. 

Flow  varied  from  102  lb.  to  84  lb.  of  air 
per  minute,  average  flow  93  lb.  per 
minute. 

Average  flow  at  14"7  lb.  barometric  pres- 
sure 1,265  cub.  ft.  of  free  air  per 
minute. 

Total  air  discharged  in  90  minutes, 
1,265x90^113,850  cub.   ft. 

Capacity  of  drive  =68,040  cub.   it. 
Therefore  air  in  drive  was  displaced  1*67 
times. 

Velocity     of     ventilating     air     in     drive, 

'      -  =30  ft.  per  minute. 
42  . 

Another  test  was  conducted  a  few  days 
before,  but  without  the  air  measurements, 
and  it  will  be  seen  that  the  results  are 
similar.  See  Mr.  Wells'  report  (Annexure 
B). 


AIR 

TEST 

27   WEST  DRIVE 

TURF  SHAFT  (A 

NNEXUPE    B). 

AIR 

TEMPERATURES. 

KONIMETER. 

Count  in  particles 

SUGA 

CO.. 

PRESSURE. 

Fahrenheit. 

per  cub.   centimeter. 

Weight 

Lbs. 

1  Nuni-  j 

of  (lll8l 

Per 

Time. 

per  Bq. 

Time. 

Dry.        Wet. 

Time.         ber       Above 

Time. 

inM.Gr 

Time. 

cent. 

in. 

under    5  Mks. 
5  Mks. 

pt  r  cub 
metre. 

.  o 

4.15 

54 

4.19 

Nil. 

4.20 

44 

4.20 

60 

4.25 

06 

4.30 

46 

4.30 

831   ,    830 

4.33 
4.34 

190          3 
270          2 

1.27 

016 

4.43 

50 

4.50 

835  |    834 

4.45  1,800  | 

4.46  4,000  | 

4.43 

375 

4.45 

n  17 

4.50 

53 

5.2       2.000  '     15 
5  3       3,000  ,     20 

5.0 

330 

5.1 

039 

5  20        500  i 

5.18 

190 

5.19 

0-31 

5.35 

370  J       7 

5.42 

56 

5.42 

8375    83-65 

5.42 

320          6 

5.40 

75 

5.41 

Oil 
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Length  of  drive,  1,600  ft. 

Area  6  ft.    x    7  ft.     Area  of  drive  67,200 
cub.   ft. 

Blasted  at  4.12  p.m       Total  time  to  clear 
drive  of  <jas   and  dust^=l   hour  30  minutes 
i  r  90  minutes. 

Drive  cli  ar  5.42  p.m. 

Exploeiv<  s  used — 

1  h  lignite      40  lb. 

Gelatine       40  lb. 

ie 72  ft. 

Size  of  an-  pipe      3in.     707  8q.  inches. 
( >penings  al  end  of  pipe — 

5 — lin.  taps=3'929  sq.  in 
3—3/16  in. -00829  sq.   in. 
Total  4-01  sq.  in. 

Average  air  pressure,  50  Lb.  per  sq.  in. 
24th  September,  1920. 

(Signed)     E.   F    V    WELLS, 

I  rnderground  Manager. 
(( Iheck  \\  it  I jr  mt  measuring  air,  ti  si 
on  17th  September,  1920.— E.  J.  L.) 

In  the  test  of  thg  L5th  April,  1920,  the 
length  of  drive  ventilated  was  onlj  1,050  ft., 
but  the-  air  meter  readings  were  probably 
wrong;  however,  it  is  possible  to  calculate 
the  air  tlou  by  data  given  in  the  last 
by  applying  the  necessarj  corrections  for 
differences  in  condition,  which  arc  princi- 
pally : — 

(1)  Difference   in   length  of  pipe. 
(2j  Difference  in  pressure  of  air. 

Barometric     pressure     and     temperature 
were  practically   the  same  in  both  ca 

Plow  vanes  inversely  as  square  rool 
pipe  length,  directly  as  the  Bquare  root  of 
fche  mean  absolute  pressure  and  directly  as 
the  Bquare  rootoi  the  drop  in  pressure.  The 
factors  l'\  which  to  multiply  the  r<  Bull  of 
the  tesl  i  t  22nd  September  in  i  rder  b 
the  result  for  the  15th  April  would  there- 
fore be : — 

For  length  of  pipe — 


For  meat)   pressure — 


72.7=  1-034 


For  pressure  drop — 


\ 


j>0 


-1044 


1,620 
1,050 


1-243 


Total    ratio  =1'347. 

Probable  flow  15th  April.  1,265x1-347= 
1,7<><>  cub.    ft.    per   minute. 

In  this  case  the  drive  was  cleared  in  48 
minutes   and  total   fresh  air 

1,700x48=81,600  cub.   ft. 

Capacity   of  drive  =  l,050x 42- 44,100 
Therefore    air   in    drive    was    displaced    1*85 
times,   according  to  calculation. 

From  the  above  it  seems  reasonable  to 
assume  that  the  air  in  a  drive  or  working 
place  should  be  displaced,  say,  If  times 
by  fresh  air  in  order  to  clear  the  fumes  and 
dust  of  blasting. 

It  is  also  evident  that  the  time  required 
to  clear  a  drive  of  fumes  b\  means  of  com- 
pressed or  ventilating  air  will  vary: — 

(1)  Directly  as  the  length  of  the  drive. 

(2)  Directhj  a-  the  square  root  of  the 
length  ol  ventilating  pipe,  with  other 
c<  ndn  ions  equal. 

Therefore,    under   similar   conditions   of   air 
lire  in  the  pipes,  the  time  required  will 
vary  as  the  square  root     t   the  cube  length, 
i.e.  : — 

I  ime  vanes  as    L*' 
Stated   roughly,    twice    the   length   of  drive 
requires   three   times   as   long  to  clear  and 
three   times  the   length   over  five   times   as 

It  follows,  therefore,  thai  the  time  re- 
quired  in  anj  particular  mine  to  clear  the 
air  will  depend  upon  the  time  required  to 
clear  the  longest  drive,  and  this  is  governed 
largely  by  the  size  i  t  pipe  and  pressure  of 
air.  Since  compressed  air  is  expensive,  it 
is  essential  to  cul  down  the  time  of  blowing 
•  ■tit  as  much  as  possible  to  avoid  waste  of 
air.  The  size  ol  air  pipe  should  therefore 
hear  a  c.rtain  relation  to  the  length  of  the 
drive,  i.e.,  the  longer  the  drive  the  larger 
the  air  main  required.  Theoretically,  the 
object  to  aim  at  is  to  have  all  the  drives 
cleared  at   the  same   time,    and   this   means 
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thai  |he  longer  the  drive  the  greater  the  rate 
of  air  flow  required.  In  a  table  which  I 
calculated  out  in  January  last,  copy  of  which 
is  attached  (Annexure  C)  the  discharge  of 
air  is  given  for  certain  conditions  for  1  in., 
2  in.,  3  in.  and  4  in.   pipes. 

PKOBABLE   AIR    DISCHARGE 

THROUGH  PIPES. 

I'm, i is, ;  x— Temperature  of  air  70°  F. 

Gauge    pressure    at    inlet   80    lb. 
sq.   in. 

Barometric  pressure  12  lb.  sq.  in. 

End  of  pipe  open  to  atmosphere. 
Quantity  Cub.  Ft.  Free  Air  Per  Minute. 


Length  of 

Pipe  Ft. 

lin.  Pipe. 

2in.  Pipe. 

3in.  Pipe. 

4in.  Pipe. 

1 

1,056 

4,224 

9,504 

16,892 

100 

282 

2,050 

6,420 

13,900 

2i  ii  i 

208 

1,510 

4,740 

10,260 

300 

170 

1,240 

2,870 

8,400 

400 

147 

1,070 

3,350 

7,260 

500 

131 

953 

2,980 

6,460 

600 

120 

874 

2,740 

5,930 

700 

112 

815 

2,550 

5,540 

800 

104 

757 

2,370 

5,140 

900 

99 

720 

2,260 

4,880 

1,000 

93 

676 

2,120 

4,590 

F<  r  any  other  lengths  the  quantities  are 
in  inverse  proportion  to  the  square  root  of 
the  relative  lengths. 

Note. — It  is  probable  that  the  1  in.  pipe 
would  discharge  20%  to  30%  more  than 
the  figures  given.  At  the  altitude  of  the 
Hand  there  are  16  cub.  ft.  of  air  per  lb. 
weight. 

(Signed)     E.   J.    LASCHINGER. 

6  h   January,    1920. 

For  other  conditions  the  flow  in  cubic  feet 
of  free  air  per  minute  will  vary : — 

1     Inversely    as    the    square    root   of   the 

length  of  pipe. 
_J     Inversely  as  the  barometric  pressure. 
Directly    as    the    square    root    of    the 
mean  absolute  air  pressure. 
(4)  Directly  as  the  square  root  of  the  drop 
in  pressure. 

Directly    as    the    square    root    of    the 

absolute  temperature. 

By   comparing  the   results   of   this   table, 

assuming  the  conditions  of  the  actual  test 

and   making  the   necessary   corrections,    the 

flow   would    be    1,100   cub.    ft.    free    air   per 

minute  instead  of  1,265  actually  measured; 

thus  showing  that    the   figures   in   the  table 

Annexure  Cj  are  aboul  15     on  the  low  side. 


In  conclusion,  there  is  a  practical  recom- 
mendation  that  1  would  make,  and  that  is 
to  instal  a  A  in.  pipe  in  all  drives  that  are 
to  be  more  than  1,000  ft.  long.  This  prac- 
tice was  carried  out  on  several  mines  on 
my  recommendation  about  12  years  ago, 
qoI  in  account  of  ventilation,  but  for  drill- 
ing efficiency,  and  the  results  proved  the 
soundness  oi  the  practice.  When  the  drive 
is  shod  the  amount  of  air  blown  through 
can  easily  he  regulated  by  the  number  of 
nozzles  left  open  at  the  far  end.  I  could 
rec«  mmend  this  practice  of  blowing  out  with 
compressed  air  only  for  dead  ends  and  not 
for  stopes  or  other  places,  which  should 
depend  for  their  clearing  out  on  ventilating 
currents  actuated  by  fans,  or  natural  ven 
tilation  if  sufficient,  and  suitably  split  and 
controlled  by  bratticing  and  air  gates  where 
necessary. 

It  ma}'  be  mentioned  here  that  the  calcu- 
lated air  discharges  were  afterwards  checked 
by  measurement  at  the  surface  against  a 
standard  air  meter  and  found  to  be  in  sub- 
stantial agreement. 

During  the  course  of  the  experiments 
underground  the  writer  personally  investi- 
gated the  effect  of  the  low  air  pressure  on 
the  usual  water-blasts,  and  found  that  they 
were  not  effective  in  giving  the  spraying 
action  that  is  considered  essential  in  the 
solution  of  nitrous  fumes  and  allaying  of 
dust. 

It  appeared  to  the  writer  that  considering 
the  high  velocity  with  which  air  will  emerge 
from  a  nozzle  even  at  as  low  a  pressure  as 
1  lb.  above  atmospheric  pressure,  an  atom- 
ising device  might  he  designed  to  give 
effective  results.  Such  ah  experimental 
device  was  evolved  and  tried,  and  the 
results  are  depicted  by  the  following  photo- 
graphs : — 
General  data  as  follows  : — 

Air  Orifice. — 1  in.  gas  tapped,  such  as  is 
usual  for  connecting  the  hose  for  a  large 
drill,  i.e.,  1  in.  hose. 
Water  Orifice. — |  in.  gas  pipe  flattened; 
find  of  water  pipe  placed  centrally  in 
stream  of  air  5  in.  from  orifice  and 
inclined  at  an  angle  of  30°  to  line  of 
air   fli  u 

Photograph  No.  1  shows  a  stream  of  water 
amounting  to  0-78  gallons  per  minute  with- 
out air  current. 

Photograph  No.  2  shows  same  with  air 
turned  on  at  1  lb.  sq.  in.  pressure.  This 
at<  mised  the  water  and  projected  the  spray 
t     a  distance  of  35  feet. 
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Photograph  No.  3  shows  a  stream  of  water 
i)3  gallons  per  minute  without  air  cur- 
rent. 

Photograph  No.  4  shows  the  same  as 
\  ."..  but  with  air  turned  on  at  5  lh.  per 
Bq.  in.  pressure.  In  this  case  the  spra\ 
was  very  heavy  at  3f>  ft.  distance,  and  would 
have  carried  much  further,  but  was  obs  cruet - 
ed  by  a  galvanised  iron  fence. 

Photograph  No.  5  shows  the  same  as 
1,  but  the  air  pressure  raised  to  15  lb. 

per  sq.  in.,  and  gives  a  denser  spray  pro- 
d  with  higher  velocity,  the  quantity  of 
r  remaining  the  same,  i.e.,  2*63  gallons 

per  minute. 

Photograph  No.  6  shows  the  pressure 
reduced  to  1  H>.  per  sq.  in.  with  2*63  gallons 
:  er  minute  of  water.  The  amount  of  atom- 
ised water  is  very  little  in  excess  of  that 
shown  in  Pho  ograph  No.  2,  the  bulk  of  the 
water  falling  in  large  drops  about  10  ft. 
in  front  of  the  nozzle.  It  was  hoped  thai' 
this  rain  of  large  drops  would  show  up  in 
the  photograph,  but  unfortunately  this  was 
not  the  case,  because  although  the  exposure 
was  only  1/50  second,  the  direct  sunlight 
vanished  just  as  the  sua})  was  taken  and 
this  was  not  observed  at  the  time. 

Although  the  above  experimental  appara- 
tus would  not  be  applicable  underground,  it 
demonstrates  thai  a  stung  and  serviceable 
spraying  unit  can  be  designed  which  will  be 
pffective  even  with  very  low  air  pressures. 

Leaving  out  of  consideration  the  effect  of 
water-blasts  and  sprays,  it  is  evident  that  a 
certain  amount  of  fresh,  clean  air  is  required 
1o  displace  the  foul  and  dusty  air  in  order 
ake  the  working  place  "  fit  to  live  in." 
The  experiments  show  that  the  amount  of 
displacement  should  exceed  the  cubic  space 
by,  say,  75'  when  the  water-blast  is  ineffec- 
tive as  a  spray.  Since  water  sprays  cannot 
always  be  depended  on,  the  rule  of  displacing 
the  foul  air  by  nearly  double  the  cubic  capa- 
city '  f  the  -pace  to  be  cleared  is  a  safe  one. 
The  water  spray  if  in  action  should  improve 
the  conditions. 

The  Mining  Regulations  lay  down  that 
'•very  winze,  raise,  etc.,  shall  be  blown  out 
by  compressed  air  before  anyone  enters  the 
working  place,  except  for  inspection.  It  is, 
of  course,  evident  that  the  time  required  fco 
clear  a  developmenl  end  will  depend  upon 
cubic  space  and  rate  of  air  supply.  Whal 
would  take  half-an-hour  in  one  case  might 
be  done  in  five  minutes  in  another  or  take 
two  boms  in  a  third  case. 


We  now  come  to  practical  methods  of 
displacing  I  ul  air  at  the  least  cost.  There 
are  two  methods  : — 

(1)  Using  compressed  air  from  the  mains. 

(2)  Using    low    pressure    fans   or    blowers 

actuated  by  compressed  air. 

Both  methods  have  been  tried  for  some 
years  on  the  Rand,  and  comparative  figures 
of  cost  can  be  obtained  from  actual  prac- 
tice 

Engineers  for  years  past  have  called 
attention  to  the  high  cost  of  compressed  air 
for  ventilation,  and  the  writer  himself  has 
pressed  this  point  often.  It  is,  of  course, 
evident  that  if  the  whole  of  the  extensive 
working  of  a  mine,  with  the  large  volume 
of  all  the  workings,  were  to  be  ventilated 
by  compressed  air,  the  cost  would  be  enor- 
mous. Fan  ventilation  is  the  proper  thing 
for  displacing  the  air  of  the  workings  as  a 
whole.  We  are  now,  however,  considering 
the  problem  of  displacing  the  foul  air  of 
dead  ends  only. 

(1)  Using  compressed  air  for  ventilating 
dead  ends. — On  the  Central  Eand  the  com 
pressed  air  delivered  at  100  lb.  per  sq.  in 
gauge  pressure  costs  0*525  pence  per  unit 
when  purchased  from  the  Eand  Mines 
Power  Supply  Company,  Limited,  a  unit 
representing  about  440  cub.  ft.  of  air  at 
ordinary  barometric  pressure.  To  ventilate 
a  drive",  say,  6  ft.  x7  ft.  x  1,000  ft.  long  and 
displacing  the  air  say  L]  times  would  cost 
about  8s.  4d.  per  shift. 

(2)  Using  fan  or  ejectors  and  ventilating 
piping. — Cost  of  compressed  air  per  shift 
lOd.     Ventilating  piping  (canvas  or  G.I.) : — 

1000  feet  at  2s.   6d £125 

Ejector  and  booster      ...         ...  5' 


£130 

Cost 
per 
Shift 
Life  of  piping,  5  months,  sav,  130 

shifts        "      ...      240d 

Maintenance  per  shift     ...  ...         20d 

Compressed  air     ...         ...         ...         lOd. 


270d 


Total  per  shift       

Cost  22s.  6d.  per  shift. 

Saving    by    comnressed    air    14s.    2d.    per 

shift. 

These  are,  of  course,  only  rough  figures, 
but    are    quite    decisive    in    upholding    the 
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soundness  of  the  practice  which  has  heen 
pursued  at  such  mines  as  the  Village  Deep 
for  s  its. 

A  warning  note  must  be  sounded,  how- 
v.ith  regard  not  to  the  use,  but  the 
.  t  compressed  air.  If  the  air  be  not 
shut  off  from  drives  after  tin-  ventilating 
period  is  completed  there  is  the  danger  of 
blowing  <  It  air  from  4  p.m.  till  7  a.m.  next 
day  at,  say,  8s.  4d.  per  hour  for  each  drive. 
This,  of  course,  would  make  the  case  for 
com]  rir  ventilation  look  very  sick. 

The  method  pursued  at  the  Village  Deep 
and  some  other  mines  is  to  cut  down  the 
air  pressure  at  the  surface  after  blasting 
tunc,  and  after  a.  certain  period  of  blowing 
out  the  compressed  air  is  shut  <  S  altogether. 
On  9i  me  mines  where  air  i<  required  between 
shifts  such  as  for  sinking  and  pumping,  the 
air  is  en  off  entirely  at  the  shaft  stations 
from  drives  where  air  is  not  required  after 
blowing  out. 

There  .-ire  many  cases  where  it  would  paj 
to  run  a  separi  te  air  pipe  down  to  the  work- 
in'.'  place  such  as  in  incline  shaft  sinking 
and  cul  the  main  air  supply  off  definitely  at 
the  surface  so  -is  to  prevent  waste  owing  to 
valves    and    cocks    having    hern    left 

which    should     have     been     ell  3ed.  It    has 

□  happened  that   a  500  h.p.  compressor 

has  had  to  he  kept  running  to  work  a  small 
air  pump  below  during  t  he  night. 

'Ili>'  writer  wishes  to  take  this  opportunity 

to    impress    upon    the    members    of    this 

especially  those  who  have  to 

do  with   the  mining  end,   the   great    m 

sity  of  preventing  waste  of  compressed  air, 

use    in    these   days  especially    it    is   bo 

to  economise.     <  !are  ami  attent  ion 

in  the  use  'f  air  power  and  the  prevention 

of  waste  and  leakage  will  effect   savings  in 

mining  costs  much  greater  than  most  minim.' 

i"  t  te  menl ion  the  miners  themseh es, 

reali 

In  <■<  Delusion,  I  beg  to  thank  your  Si .<-i.-t \ 
for   the   opportunity   of   again    presenting   a 

paper    I,,  fore    you    after    the    hips,-    (,f    i,i;iii\ 

\  eat 
Mr.  C.  J.  Gray  |  \1 ,  mb>  r  o)  Council        I 

should  like  to  welcome  Mr.  Laschinger  hack- 
to  active  pari  icipation   in   the  affairs  of  the 
'  \       Me    did     ;.     great     deal     tor    the 

t.\     in      lie    past.      We    all    hop,'    he    will 
favour  us.   in   the  future,   with   more  of  hi 
valuable  informal  i'  n. 

Mr.  Laschinger 'a  paper  is  ;i  very  useful 
"tic      I'   deals   with   a   mat  ber   which    is   -  i 


live  interest,  and  which,  it  so  happens,  is 
being  investigated  by  a  Committee  of  In- 
spectors ot  Mines.  It  will  lie  interesting  to 
see  whether  the  results  obtained  by  the 
Inspectors  correspond  exactly  or  approxi- 
mately with  those  obtained  by  Mr.  I.  - 
ching 

Experii  ace  has  shown  that  the  condition 
of    tli"    air    in  pment    drives   at    the 

commencement  of  tin-  lashing  shift — thai  is, 
on  night  shift,  after  bias  ing     has  been  very 

far  from  good,  in  spite  of  the  numbers  of 
water  hla>ts  which  are  sometimes  put  in. 
In  one  case  do  less  than  five  water-blasts 
wet-.-    in    the   drive,    hut    Borne   considerable 

ime  after  tin-  blast  the  air  was  found 
charged  with  exceedingly  tine  blasting  dust. 
The  reason  is  that,  although  the  w 
blasts,  if  tested  singly  during  the  shift. 
would  prove  perfectly  effec  ive,  throwing  a 
large  spray,  conditions  are  different  be- 
tween shifts.  All  the  water-blasts  in  the 
mine  are  then  turned  on,  the  air  pipes  are 
turned  (  n  in  'he  winzes,  and  the  air-pressure 
<  v  the  air-flow  is  reduced  at  the  surface  in 
older  to  save  compressed  air,  and  then 
water-blasts  are  do!  really  effective,  as  there 
is  insufficient  air  to  supply  all  demands.  A 
certain  amoun  of  water  issues  from  the 
water-blasts  which  is  in  t  atomised;  which 
is  not  thrown  into  the  air.  There  i-  a  limit 
to  the  amount  of  compressed  air  which  can 
l>e  supplied  with  an\  reasonable  economy; 
and  water-blasts  which  will  he  economical 
with  compressed  air  are  far  more  likelj  to 
give  real,  valuable  effect  in  reducing  dust 
than  those  which  tire  extravagant  and  which 
we  cannot  expect  to  I.,-  used  as  they  should 

he. 

The   (pies  ion   of  the   water-blast    is   closely 

ci  anected    with    that    of    \ entilation   of  the 

drives.     It'  the  drives  could  he  ventilated  bo 

thoroughly  that   till  the  blasting  dust   would 

tarried  out,  the  tied  for  the  water-blast 

would  he  small.  It.  would  he  needed  i"  a 
certain  extent  for  Wdfcting  the  broken  rock- 
an  1  wetting  the  sides  ,.f  tlie  drive.  Wli.V 
is    th  and    Hi'  st     practical    tm-'l 

doing  the  work,   whether  l>\    ventilate 

tic  water-blast   is  now  under  investigation. 

Mr.  Laschinger  has  shown  us  illustrations 

of    water-blast     tests  It     struck    me    that 

ibly  the  effect   i  f  a  water-blast   on   the 

Burface  is  not  exactly  the  same  as  the  effect 
underground  in  practically  saturated  air.  I 
do  n,,t  know  whether  Mr.  Laschinger  can 
give  us  -.  .ne  inf.  i  matii  >n  <  n  the  point. 
Probably  he  has  taken  it  into  eonsidera-i<  m 
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His  whole  paper  illustrates  the   need    f  t 
information  with  regard  to  questions 
of  ventilation.     They  are  exceedingly  com- 
plies ed,   and   very  <  ften  mining  men   have 

to  act  by  rule  of  thumb. 

I  propose  a  hearty  vote  of  thanks  to  Mr. 
Laschingi  r  for  his  most  interesting  and 
valuable  paper. 

Mr.  M.  J.  Thcrp  (Member):  Mr.  Cray's 
remarks  in  pn  p<  sing  a  vote  of  thanks  to 
Mr.  Laschinger  f<  r  his  paper  bave  lef  ven 
little  t<»  be  said.  Certainly  the  paper  lias 
given  us  something  to  think  over  and  dis- 
cuss.  If  we  go  thoroughly  into  the  matter 
of  calculating  the  amount  of  air  to  he  dis- 
placed  twice  over  when  we  have  drives  as 
far  as  2,000  ft.  beyond  the  last  winze  and 
iid  then  take  the  capacity 
of  our  c<  mpress  rs,  we  shall  find  we  need 
to  run  them  quite  a  long  time. 

There  is  one  point  in  connection  with  -Mr. 
Laschingi  rks  to  which  I  should  like 

to  refer.  He  was  suggesting  separate  air 
pipes  when  high-pressure  air  is  needed  for 
other  purposes  during  the  blowing-out  of 
d<ad  ends.  1  think  it  is  a  generally  adopted 
practice  thai  direct  pipes  are  installed  from 
the  receivers  on  the  surface  down  to  the 
pumps,  winches,  etc.,  that  are  to  he  kept 
og  during  th»'  period  of  ventilating, 
s<.  that  th^  pr» -sure  need  not  be  kept  up 
in  the  whole  of  the  air  mains. 

I  should  lik(  '  -ill  .Mi'.  Gray's  vote 
of  thanks. 

Mr.  H.  R.  Adam  (Member  of  Council): 
I  should  like  to  ask  two  questions  in  con- 
nection with  Mr.  Laschinger 's  paper  which, 
although  perhaps  only  indirectly  connected 
with  his  subject,  are  of  considerable  interest. 
He  referred  t..  a  best  on  tin-  Village  Deep, 
and  said  K<  dimeter  and  sugar  tes  s  were 
made.  I  would  like  him  to  tell  me  how 
mpared.  The  second  question 
is,  wa  pinion  arrived  at  as  to  whether 

ir  blown  in  raised  any  dust  which  ha  I 
■  d  ? 

The  President:  I  should  like  also  t.  thank- 
Mr.  Laschinger  for  his  very  interesting 
paper,  especially  that  portion  dealing  with 
the  1  >ng  lengl  hs  <  f  drive.  It  used  to  be 
quite  ;i  '•■  mmi  □  experience  in  going  into  a 
drive  at  night  to  go  through  a  tunnel  laden 
with  fume-  and  dus-1  until  you  got  to  the 
comparatively  clear  air  at  the  face.  I 
remember  conducting  some  experiments  for 
the  l'h  hisis  Prevention  <  kxmmittee  at  the 
Turf    Shaft.      I   got   through    the   drive    very 


well,  hut  some  economical  soul  at  the  other 
end  cut  off  the  air.  The  air  became  too 
thick,  and  1  and  my  boys  were  gassed.  This 
was  s  in-'  ye  and  was  probably  due 

to  the  fac  that  nobody  then  realised  what 
quantity  of  air  was  iry  to  displace  the 

air  in  the  The  air  had   1"  i 

ah  >ut  two  hours,  but  it  certainly  did  nol 
displace  1 1  W<    now  realise  that   th  ■ 

air  must   be  displaced  twice,   which   1   think 
is    a    very    important    fact,     it     might    be 
tha     if    it    were   displaced 
that    would    be    quite    sufficient,    but 
apparently  that  is  n<  I 

There  is  one  great  difficulty,  too,  in  d>  al- 
ing  with  aii  pressures  and  water  pressures, 
ialh  at  the  end  of  the  ahift.  Unfor- 
tunately all  the  sprays  are  turned  on  at- 
one., and  it  means  that  those  sprays  that 
are  nearest  the  surface  gei  very  little  water; 
those  that  are  at  the  bobjom-  -the  lower 
sprays— ge^  m<  st  of  it,  and  it  is  almost 
impossible  to  prevent  that  sor  of  thing. 
That  ace  nits  for  there  being  so  many 
drives  in  which  the  dust  is  so  badly  laid. 
However  careful  a  manager  may  be, 
you  will  find  that  constantly  happens. 
Seine  hues  a  man  goes  out  and  forgets  to 
turn  on  his  -pray;  sometimes  something  goes 
wrong  with  it  ri'_rht  at  the  end  of  the  shit'. 
A'l  these  things  tell  against  the  purity  of 
the  mine  air.  The  work  that  has  been  done 
by  .Mr.  Laschinger  is  being  continued  by 
the  Inspectors'  Committee,  and  I  am  cer- 
tain tha  in  the  near  future  a  perfect  water 
system  will  he  devised.  I  have  very  _ 
pleasure  in  thanking  Mr.  Laschinger  for  his 
paper. 

Mr.  J,  A.  Woodburn  (Member  of  Coun- 
cil): There  i-  Mily  on.-  point  1  should  like  to 
bring  forward  in  connects  n  with  the  rem 
on  tin-  displacement  of  air.  It  seems  to  me 
tha'  although  a  certain  quantity  of  air  is 
exhausted  from  the  main  pipes  equal  to, 
say,  twice  the  volume  of  air  in  the  drive, 
one  cannot  call  that  absolute  displacement. 
Air  i-  not  like  a  solid  mass  which  could  he 
pushed  out  of  the  drive  h\  .he  air  coming 
from  the  pipes.  It  is  more  in  the  nature 
of  diffusion.  So  that  you  can  hardly  speak 
i  f  displacing  the  air  in  a  long  development 
end.     Tie-   pra  ventilating   by  com- 

pressed   air  from    pipes   is  one   that    cann< 

•  I-  d.      I'< -r  -hort  winzes  if  may 
be   all   right,    f<  r  long  d«-.  i  I    ends    it 

1 1 1 .•  i \  b(  [stance,  hut  it  i-  i  nlj  i  f  ;i-sist 

ance,  and  th''  assistance  is  very  expensive. 

Drives  i  E  L,600  ft.  ;<   2,000  6b.  without  ftir 
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connection  should  be  the  exception  and  not 

the   rul<  .8  mpt    lias   been   made 

fcly  to  drive  double  drives,  one  in  the 

all  and  the  other  in  the  reef,  and  >•<  n- 

aections  can  be  made  much  more  frequently, 

an<l  an  extension  of  tk  •  m  seems  to  me 

ition  of  1  horough  ventilation  in 

the  mines  on  these  fields. 

Mr.  E.  J.  Lascmnger  (Visitor):  I  under- 
stand the  usual  rule  in  this  Society  is  for 
the  author  co  wait  until  all  the  discussion 
is  finished  before  replying  t  the  discussii  q. 
idering  the  few  questions  which  were 
asked,  I  might  answer  these  briefly. 

With  regard  to  the  method  of  sampling, 

this  was  done  in  the  usual  manner  by  the 

dii<t  sampling  staff,  including  the  konimeter, 

and   carbon  dioxide   tests.      It    seems 

unusual    to   have    such   a    large    amoun     oi 

dust  at  the  end  of  a  long  development  drive 

bortly    after   blasting,    and    ij    is    quite 

able  that  a  large  amount  of  this  dust  wta 

shaken   from    the  walls  oi   the  drive  Ivj    the 

cone,ussi<  □  due  to  bias!  ing. 

(  oncerning  the  question  as  to  the  differ- 
ence between  air  at  the  surface  when  the 
sprays  were  tested  and  the  air  underground, 
I  uii^ht  saj  iha  the  experiments  on  flu* 
sprays  were  made  on  a  rainy  day  and  the 
degri  uiatioi)    was   about    similar   on 

b<  t  h  '  ccasi<  ns   as   taken   l>\    t  he   record 
t  be  dry  and  \\  et  bulb  thermometers. 
'The    principal    point    of    the    paper,    and 
,\  Inch  w  as  c<  us:di  red  more  part  icularly 


by  the  Sub-Committee  on  Ventilation  and 
clearing  out  of  fumes  and  dust  in  develop- 
ment drives,  is  that  the  ordinary  water 
sprays  in  general  use  would  not  be  ineffec- 
tive when  there  is  low  air  pressure,  that  is, 
when  all  the  air  is  turned  on  full  in  the 
d  >velopment  drives.  It  was  for  this  reason 
that  the  experimental  spraying  apparatus 
was  designed  in  order  to  see  whether  a  pres- 
sure of  as  low  as  1  lb.  per  sq.  in.  would  be 
sufficient  to  make  an  effective  spray.  From 
the  photographs  and  descriptions  of  these 
sprays,    I    think   it    will   be   agreed   tl 

ition  was  quite  successful,  and  this  I 
think   vould  b<    corroborated  by  .Mr.  White- 

,   whom  I  took   i  have  a  look 

at  the  spray  at  the  test  plant.     At  the  low- 

pressure  the  spray  was  very  effective 
a-  a  distance  of  35  ft.  and  very  heavy  at  a 
pressure  i  f  5  lb.   per  sq.  in. 

With  regard  to  having  development  drives 
open  at  both  ends  and  avoiding  an\  Long 
drives,  I  do  not  see  how  this  could  !»•  car- 
ried 'Mr  in  practical  mining  except  at  verj 
high  expense.  |f  should  make  no  difference 
in  the  clearing  >■!  tie  drive,  no  matter  how 
long,  it  he),  is  sufficient  fresh  air  pushed 
int  ,  r  in  order  to  clear  the  fumes  and  dusl 
in  a  reasonable  time.  There  will  always  be 
a  certain  number  of  dead  ends  in  mining, 
and  if  these  can  be  kept  clear  cheaply  with 
compressed  air  there  is  no  use  in  going  to 
elabi  rate  arrangements  and  high  expendi- 
ure  in  '  rder  to  keep  the  drives  always  shift. 


tin:   KATA-THERMOMETEB   AND   ITS  practical  USES  IX  MINING. 


By   B.  J.   Ireland.   M.B.E..  B.Sc.,  A.M.I.C.E. 


I  have  much  pleasure  in  setting  before  this 
Society  the  merits  oi  Hill'-  kata-thermome 
ter,  a-  I  feel  that  this  instrument   is  not  as 
fulk  known  ami  appreciated  a-  i    Bhould  he. 

The  kata-thermometer  is  an  instrument 
invented  and  designed  by  Profi  ■  bee  nard 
Hill,  the  well-known  physiologist,  tor  mea- 
suring the  cooling  pow<  r  <>t  the  atn 

a   property   which    I  >r.    Hill  h.s   have 

established  as  having  a  most  important 
effect  on  human  health  and  efficiency. 
Before  further  describing  the  instrument,  it 

w  ill     help      \.  -ii     tc     appreciate     its      pui 
and    uses   if    I    briefly1   outline    the    researches 
which   led   up   to  its   introduction. 

1"'     Hill    and    his   colleagues   carried   out   R 


series  of  exhaustive  experiments,*  in  one 
class  of  wnich  he  had  seven  or  eight 
students  shut  in  an  air-tight  chamber  of 
about  three  cubic  metres  capacity,  which 
was  provided  with  electric  fans  for  stirring 
up  the  air,  and  the  temperature  and 
humidity  of  which  could  be  varied  ftfl 
desired.  In  one  experiment  they  were  kept 
there  till  the  ('( >„  content  had  reached 

I    per    cut.,    and    the    oxygen    had    fallen    to 

from    Ifl  t.»   17  per  cent.,  the  air  failin 
support     combustion     of    a     lighted     match; 
the  wet   bulb  temperature  had  risen  to  ahout 
88  dej  I    .  and  dry  bulb  a  little  hipher. 

*  See   Report   on   "  Ventilation  and   Enact  oi    Orc-n 
Aii   and  Wind  on  the  Respiratory  Metabolism 
to  Local  Government  Board,  1914. 
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The  discomfort  was  considerable,  pulse  rate 
high,  faces  flushed,  skin  and  clothes  moist 
with  sweat.  Staring  up  the  air  by  means 
of  the  fans  gave  immediate  relief,  and 
lowered  the  pulse  rate  from  an  average  of 
97  per  minute  to  70,  though  no  fresh  ah 
from  outside  was  admitted.  Persons  in  the 
chamber  breathing  fresh  air  from  outside 
through  tubes  were  not  relieved,  and  per- 
outside  breathing  the  "vitiated'"  air  of 
the  chamber  experienced  no  discomfort.  The 
sudden  introduction  of  COa  from  a  bag  to  a 
percentage  of  2  was  not  discerned  by  the 
inmates  of  the  chamber. 

In  another  class  of  experiment  guinea  pigs 
were  made  to  breathe  continuously  for 
ral  weeks  the  exhaled  air  of  rats,  and 
when  inoculated  with  rat  scrum  showed  no 
signs  of  having  been  sensitised  to  it,  thus 
demonstrating  that  there  were  no  proteid 
toxins  in  the  exhaled  air. 

A  great  many  experiments  were  also  car- 
ried out  to  determine  what  effect  different 
atmospheric  conditions,  exercise  and  rest, 
had  on  the  respiratory  metabolism,  that  is, 
amount  of  oxygen  absorbed  and  CO, 
expired.  I  am  afraid  there  is  not  time  to 
describe  these. 

The  outstanding  results  may  be  sum- 
marised  as   follows:  — 

(1)  Stuffiness  of  air  is  due  principally  to 

heat  stagnation,  that  is  warmth, 
humidity  and  stillness;  and  to  make 
air  comfortable  and  refreshing  it 
should  have  considerable  cooling 
power,  that  is  the  temperature  should 
be  reasonably  low,  the  air  dry,  and 
in  motion. 

(2)  The  C02  even  up  to  one  per  cent,  has 

no  appreciable  effect  on  a  resting 
person,  and  only  causes  deeper 
breathing  in  a  person  doing  muscular 
work.  (Yet  ventilation  standards  are 
still  held  by  some  authorities  requir- 
ing C02  content  of  rooms  to  be  kept 
within  four  or  five  parts  in  10,000 
above  outside  air,  or,  say,  an  average 
of  '09  per  cent.). 

(3)  There  is  no  evidence  of  organic  toxins 

in  exhaled  air. 

(4)  The   metabolism  of  the   body   is   sub- 

stantially increased,  waste  productj 
better  eliminated,  general  health  and 
immunity  from  disease  promoted,  by 
living  in  air  of  low  temperature,  dry 
and  in  motion. 

Dr.  Hill  has  substantiated  these  results 
from  practical  life,  and  has  shown  from  sta- 


tistics that  persons  employed  in  outdoor 
occupations,  other  things  being  equal,  have 
greater  immunity  from    I  urticularly 

those  of  the  respiratory  organs),  than  those 
who  live  and  work  in  close,  stuffy  atmo- 
spheres. 

With  regard  t.    COa  it  is  pointed  out  that 

in  aerated  water  factories  and  breweries 
where  in  some  pans  the  air  contains  1*5  to 

25  per  cent,  of  C02,  the  workers  seem  to 
suffer  no  bad  effects  from  breathing  this  air 
for  several  hours  each  day. 

Before  Leaving  this  digression  into 
physiology,  I  would  just  remind  you  of  a 
few  elementary  physiological  facts  which 
closely  affect  the  subject.  In  warm-blooded 
animals  all  muscular  activity  is  accom- 
panied by  a  production  of  heat  due  to 
oxidation  or  combustion  of  carbon  in  the 
body,  th,e  carbon  being  chiefly  in  the  form 
of  glycogen  or  muscle  sugar.  The  heat  pro- 
duction is  least  when  the  body  is  res 
or  doing  internal  work  only,  such  as  the 
action  of  heart,  lungs,  digestive  and 
eliminative  organs,  and  is  considerably 
increased  when  external  work  is  done.  It  is 
evident  that  if  the  heat  is  not  got  rid  of  as 
quickly  as  produced,  the  body  temperature 
will  rise  and  produce  fever  symptoms.  The 
body  has  a  marvellous  heat-regulating 
mechanism  which  acts — 

(1)  By  varying  the  blood  circulation  near 

the  surface  of  the  skin,  thus  varying 
the  heat  lost  by  radiation  and  con- 
vection ; 

(2)  By    varying    the    output    of    moisture 

through    the   skin    and    conseque... 
the  heat  lost  by  evaporation. 

This  heat-regulating  mechanism  will  make 
desperate  efforts  to  keep  the  body  cool  if  it 
is  physically  possible,   but  it  can  of  c- 
be  over-strained  and  fatigued. 

1  should  also  mention  that  a  considerable 
amount  of  heat  is  lost  by  evaporation  from 
the  respiratory  tract,  particularly  in  cool, 
dry  atmospheres,  which  have  a  low  moisture 
content;  it  is  greatly  conducive  to  the  health 
of  the  respiratory  organs  to  give  off  a  large 
amount  of  moisture  as  it  promotes  the  Mow 
of  immunising  fluids  from  the  lymphatic 
glands  to  the  mucous  membrane. 

One  of  the  problems  of  the  gold  mining 
industry  is  to  provide  sufficient  cooling 
power  in  the  air  of  the  workings  to  permit 
the  workers  to  work  comfortably  and 
efficiently  and  without  straining  the  heat- 
regulating  mechanism  by  excessive  sweating, 
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etc.     This  problem  becomes  more  acute  as 
the   i  is    are    carried    to    deeper    and 

hotter  parts  of  I  hi 

problem   of   improving   working  con- 
ditions   in    hot,     humid    atmo  -    has 
engaged    the    attention    of    several    im 
gators                                          particularly  in 
weaving    and    spinning    sheds   of  Lan- 
.'.-,  but  nearly  all  have  either  negli 
fleet    oi    air   currents   or    treated    this 
as   incidental.     One   authority   takes 
the  wet  bulb  t<  mperature  as  a  stands 
comfort,  and  fixes   7.".                  F.   wet  bulb 
as   the   permissible   maximum   for  spinning 
mills   and   weaving  sheds,   etc.,   and    states 
with  regard  to  mines  that  when  "  the   wei 
bulb  exceeds  85  degrees  F.,  hard  work  in  a 
.•us    hardly     possible."       Another 
authority                                      to  judge  con 
ditions  by  wet  bulb  are  misleading,  that  dew 
point    is   a    better   indicator,    and    thai    "  in 

dew  points  of  70  de| 
give    rise    to    most    oppres  avi     o  adit ■ 
in   this  connection    I   may  slat.'   thai    it    is 

ble  to  keep  a  man  reasonably  cool  a' 
comfortable,  working  in  an  atmosphere  with 
dry  bulb  86  d  wei  bulb  85  dgrees  F. 

(i.e.,     nearly    saturated)    dew     point     84'4 
s    I''.,    provided    we    tan    him    with    an 
air  current   at  380  feet  per  minute  (or  jusl 
under  two  metres  per  second). 

It  remained  for  Leonard  Hill  to  give  cool- 
ing \-  jver,  and  particularly  air  movement, 
their  rightful  place  as  factors  in  good  air 
c(  editions,  and  t<>  determine  the  quantitative 
effects  of  temperature,  humidity  and  air 
mov  sment. 

It  is  almost  impossible  in  conn. 
with  work  in  the  mines  to  overstate  the 
imp.  it  ance  <  l  movement  in  t  he  air.  I  Hie 
nVection  ot  beat  En  m  the  rock  and  the 
evaporation  oi  moisture  Erora  water  applied 
to  k  :  dust ,  it  will  be  difficult ,  if  n<>t 

imp-  asible  to  incr  ably  t be 

ing  power  in  the  workings  from  the  factors 
nip  ia' ure  and  humidity,  and  the  i  <nl\ 
factor  remaining  is  that  of  air  movement. 

Mr.    I>     Barrington,   Mining   Engineer  of 
the  U.S  \.  Bureau  of  Mines,  appreciates  the 

value    of    air    movement,     and     in     a    recent 

le  says :  "In  the  ordinary  metal  mine 
the  velocity  of  air  at  working  faces  is  much 
more  important  than  humidity  temperature 

and   content    i  I    when   the   two 

latter  go  to  extn  u%         Fi  r  •  •  ample,   men 
have  climbed   100  Feel   em   i  i  a  stope  wi  h 

*  Metal     Mine     Ventilation,      Safetj     Engineering. 
August,  1920. 


pure  still  air  at  79  degrees  F.  and  86  per 
cent,  relative  humidity  to  '  cool  off  '  in  a 
level  where  the  air  was  3  degrees  hotter  and 
5  per  cent,  more  humid  than  in  the  stope, 
but  was  moving  with  a  velocity  about  150 
feet  per  minute."  I  shall  refer  to  these 
figures  later  when  dealing  with  definite 
values  of  cooling  power.  It  should  be  borne 
in  mind  that  in  the  factor  of  air  movement, 
eddy  and  to-and-fro  movemi  nl 
counts,  which  will  help  to  remove  the  layer 
<>f  warm  humid  air  from  the  clothes  or  skin, 
though  it  may  not  be  measurable  by  an 
anemometer.  (The  kata-thermometer  is 
sensitive  to  all  such  eddies.)  It  is  obvious, 
moreover,  that  if  the  wet  bulb  temperature 
is  as  high  as  that  of  the  body,  no  benefit 
can  be  effected  by  moving  the  air.TQ>&.5  "^ 

Having  established  the  importance  of 
cooling  power  in  healthy  atmospheric  con- 
ditions, Dr.  Hill  set  out  to  devise  an  instru- 
ment to  measure  it. 

The  instrument  is  an  alcohol  thermometer 
having  a  large  cylindrical  bulb  about  4  cm. 
long  and  -  cm.  diameter,  with  a  stem 
graduated  from  95  to  100  degrees  F 
(See  Figure  1.)  The  range  95  degrees  to 
100  degrees  is  arbitrarily  chosen  to  give  a 
mean  temperature  of  97 '5  degrees  F.  (or 
36-5  degrees  C),  which  is  approximately 
that  of  the  clothed  body  surface.  A  small 
reservoir  is  provided  at  the  top  of  the  stem 
to  give  a  margin  for  overheating  without 
bursting  the  bulb,  and  to  ensure  that  the 
cooling  has  Bettled  down  to  a  steady  rate 
when  the  meniscus  is  falling  from  100 
•    95  degi 

To   take   a   reading  of  dry  cooling  p< 

the    bulb    is    used    haiv.    and    heated    in    water 

(about  80  degrees  C.)  until  the  alcohol  i 
into  the  top  reservoir.     (A  thermos  flask  is 

very  convenient  for  holding  the  water  and 
keeping  it  hot  through  a  short  scries  of 
readiE 

The  bulb  and  st. m  are  then  dried  and  I 
instrument  suspended  in  the  place  requ 
The  time  in  Beoonds  is  taken  (preferably  by 
a  Btop  watch)  for  the  meniscus  to  fall  from 
100  to  '.'.">  degrei  b  T<  take  the  wet  cooling 
power  the  thin  stockingei  be  fiuger-stall  sup- 
plied with  the  instrument  is  drawn  over  the 
bulb  which  is  heated  in  hot  wafer  as  before, 

the    surplus    water    is    then    shaken   off,    the 

instrument  suspended  and  the  time  taken. 

When    I    Bret    used    the    kata    some    five 
years  ago  the   instruments  were  not  stan- 
dardised as  at  present,  but  readings  of  time 
given    for    wet    and    dry    kata    on    the 
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instruction  sheet  for  various  conditions,  the 
standard  being  what  Dr.  Hill  called  "  an 
idea]  spring  day";  that  is,  bright,  clear 
and  sunny  with  air  temperature  about 
60  (leg.  F.  and  a  light  fresh  breeze  blowing. 
One  had  to  judge  the  conditions  under 
by  comparing  the  times  with  those  given 
for  the  ideal  conditions.  Since  then  Dr. 
Hill  has  devised  a  method  whereby  each 
instrument  will  give  readings  of  the  wet  and 
dry  cooling  powers  in  definite  units.  Each 
instrument  is  carefully  calibrated  and 
marked  on  the  back  of  the  stem  with  a 
"  factor  "  or  co-efficient  so  that  the  factor 


divided   by   the  time   in   seconds  of  cooling 
from    ldi  i    •      95    degrees   gives    the   cooling 

power  in  millicalories  ( -j-ttt— -  gram  calories) 

per  sq.  cm.  of  cooling  surface  per  second. 

If   H=cooling   power   in    millicalories  per 
sq.  cm.  per  - 

K=factor  of  instrument. 

T=time  in  si  or  meniscus  to  fall 

from  100  to  95  degr< 

Then  H=  ^    — 

As  a  rule  several  readings,  say,  five  of 
each  kind,  should  be  taken  and  the  average 
of  these  taken  as  the  cooling  power. 

For  healthy  conditions  Dr.  Hill  recom- 
mends the  following  dry  and  wet  cooling 
powers  :  — 

(1)  Dry  5  to  7,  wet  16  to  20.  for  sedentary 
occupations; 

(2)  Dry  about  8,  wet  about  25,  for  lignt 

manual  work. 

(3)  Dry  about  10,  wet  30  to  35,  for  heavy 

manual  work. 

These  figures  are,  of  course,  approximate, 
and  will  vary  somewhat  with  the  individual, 
and  what  is  taken  as  light  or  heavy  work. 

My  experience  in  the  testing  of  ventila- 
tion in  Government  buildings  in  London 
bears  out  these  figures,  particularly  the  first 
two  sets. 

A  higher  wet  cooling  power  does  not 
entirely  compensate  for  a  low  dry  cooling 
power,  as  this  requires  a  fair  amount  of 
sweating  to  give  sufficient  cooling.  An 
instance  of  this  occurred  on  a  Sunday  last' 
month  when  I  took  some  readings  on  my 
verandah;  the  dry  bulb  temperature  was  85 
degrees  F.,  the  wet  56  degrees  F.,  dry  kata 
cooling  power  3-22,  wet  kata  243.  While 
resting  one  felt  uncomfortably  hot;  moving 
about  and  exercising  intermittently  gave 
relief  by  inducing  more  perspiration,  and 
thus  getting  advantage  of  the  high  wet  cool- 
ing power.  Such  conditions  have  a  danger 
of  producing  chill  when  one  is  resting  after 
hard  exercise. 

The  heat  loss  per  sq.  cm.  of  the  human 
body  lightly  clothed  may  be  taken  on  the 
average  as  about  one-sixth  of  the  dry  kata 
cooling  power,  and  is  about  60  Der  e.^nt.  of 
the  heat  loss  of  the  naked  body.  For  a  man 
working  stripped  to  the  waist  a  kata  cooling 
r  of  six  will  have  much  the  same  effect 
as  a  kata  cooling  power  of  8  to  10  for  a  man 
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lightly   clothed.      We   find   in   practice   that 
a  dry  kata  cooling  power  of  0  and  wet  about 
gh  not  perhaps  ideal,  is  sufficient  to 
keep  '    e   fairly   cool    and   comfortable 

when  i  to  th'-  waist,  and  doing  hard 

manual     work    underground,     without    any 
appreciable   falling  oh'  in  output   from  that 
irmed  in  cool  conditions  on  the  surfa  • 

determine    tin-    laws    governing    the 
i     wet     and     dry     cooling 
rs  and  factors  of  temperature,  humidity, 
velocity    of    air,    and    barometric    pressure, 
Dr.  Hill  had  a  series  of  experiments  carried 
out  in  which  kata  readings  were  taken  with 
tion   of  all  these  factors.     The  follow- 
ing relations  were  established:  — 

i  Id  =cooling  power  of  air  in  millicalories 
per   si|.    cm.   per  second   by   dry 
kal 
Hu      ditto   by   wet  kata. 
t=temperature    of    air,     in    degrees 

i    int. 
n  if    kata    temperature   over 

temperature  of  air=36'5-t. 
V=velocity    of    wind    in    metres    per 

ad. 
F=vapour  tension  in  nun.  of  mercury 
at     emperature   36*5     C.      15*6. 
f     vapour  tension  of  the  atmosphere. 
Then   in  still  air   lid     0-27  6.  (1) 

or   lid 


in   wind 


II  air 


6 

lid 


0*27. 


(la) 


'127  +  0-49  v/V)0 
(2) 
lid 
6 
Hu      Hd  + 0-085  (F-fj 


0-27  +  0-49  v/V)  (2a) 


-,o 


in   wind  II  \      lid  dp'102    V >     (F-f) 

' 

Tli'-  cooling  power  Baj  .    II.  at  any  tern- 

ber  than  .  i        ,M  i  ,■ 

ly   derived    from   cooling   power   II,    at 

kata  temperature    -  I    36*5    degn  es    C     by 

•  •(|iiation. 

11     "  $1    

where   9.   is  •  iperature   t:  over 

that  of  the  air  and 
Over   that    of   the   air. 

Tie-   effect   of  altitude  or  diminished   b 

metric  pressure  is  to  diminish  cool  □ 


If  Hj^cooling  power  at  pressure  pt 
H0  =  cooling  power  at  pressure   p0 


H,=H,('+V    P 


(6) 


"       /  //  3 

or  approximately  the  percentage  change  in 

:    is  one-fourth  tin-  percei 
change  in  pressure. 

At  the  altitude  of  the  Rand  the  pret 
is  about  20  per  cent,  lower  than  that  of  sea 
level,  and  the  cooling  power  will  be  about 
•"»  per  cent,  lower,  other  factors  being  equal. 
In  tlie  mines  at  the  average  working  depths 
the  change  of  cooling  power  may  be 
neglected.  This  formula,  of  course,  applies 
only  to  cooling  powers  calculated  from  atmo- 
spheric  conditions  of  temperature,  wind, 
etc.,  not  to  direct  readings  by  the  kata. 

From  equation  (1)  can  be  determined  the 
cooling  power  in  still  air  when  the  tem- 
ire  is  given,  or  inversely  the  tempera- 
ture requiri  d  t  r  a  given  cooling  power,  and 
from  (2)  if  the  temperature  and  wind  veJ 
are  known,  the  cooling  power  can  be  cal- 
culated. 

With  the  help  of  these  equations  let  us 
now  investigate  the  conditions  in  stope  and 
level  mentioned  by  Mr.  D.  Harrington,  and 
find     the    dry    cooling    powers     in    definite 

T(  mperature  «>f  stope  79°= 261°C. 

.•.0,  =  36-5°-26-l°=lO-4. 
Temperature  of  1         B2      -_'7-70  0,  =8-8. 

V=150ft.    per   min.=0-762   metres   per 
second. 

H,=0-27  x  10-4  =  2-81   millicalories   per 
si|.  em.  per  second. 

H1=(0-27  +  0-40v/TT702)  8'8. 

=  (027  +  0-43)  8-8-0-7  x  88. 

6*16  millicalories  per  sq.  cm.  per  second. 

We  can  now  realise  better  why  tin-  men 
climbed  l<n>  feel  to  "  <•■  ■  1  off  "  as  the  cool- 
ing  power  of  tie-  level  is  more  than  double 

that    of   tie-    stope,    although    the    t  <\\  ipi  rat  uiv 

of  tie-  former  is  .".  degrees  F.  hotter. 

The  c<  oling  power  of  the  level  may  be 
arrived  at  more  readily  by  use  of  the  curves 
in  Fig.  II.     Take  the  velocitv  of  150  fe<  • 

bi  Th  corresponding  value  of  II  6 
is  i»7  Multiply  this  by  8'8  (the  value  of  d) 
and  •.■  i*16  as  bef<  re.     Fig.  1 II.  shows 

the  velocities  required  to  give  dry  kata  cool- 
in  g  powers  of  6,  8  and  10  at  various  tern 
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tures.     It  will  be  noted  hew  rapidly  tin 

is  of  velocity  have   to  increase   as  the 

-  approach  25°  to  30°  C. 

It  the  temperature  and  cooling  power  ar< 

known  for  air  in  motion,  we  ran  also  from 

equation    (2^    calculate    the    air    velocity    in 

metres  per  second.     The  kata  can   thus  b  • 

m  anemometer  in  conjunction  with 


an  ordinary  thermometer.  The  velocity  in 
f,-rt  per  minute  (the  usual  British  units)  or 
in  metres  per  second  can  he  read  off  the 
curves  in  Fig.  II.  when  H  B  has  been  deter 
mined.  As  an  anemometer  it  has  a  fair 
e  of  accuracy  in  currents  with  regular 
m  lin.'s  up  to  25  met  1   (or 

approximately   5,000  feet   per  minute),   but 
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too  high   readings   in   currents   which 
turbulent  and  eddying 

j    ah<   ■   i    -</■    •'    ■■•••-   quite  as  reliabl 

d  in 
the  mines,  and  is  not  liable  to  change  of 
constant  d  iction,  etc.,  which  is  more 

than  can  be  said  for  the  windmill  ane- 
mometer.     It  has  th(  aJ  advantage 

of  being  sensitive  to  low  velocity,  while  the 
pitot  tube  method,  though  very  ac 
not  sensitive  to  air  currents  below   - 
per  minute,    unless    a    very    sensitive  and 
delicate  wal  is  used  with  it. 

As  the  cooling  power  by  dry  kata  (Hd)  is 
the  heat  lost  by  radiation  and  convection, 
and  that  of  wet  kata  illv.  by  radia- 

tion convection  ai  ration,  the  differ- 

ence Ew-Hd  heat  lost  by  evaporation, 
and  thus  from  wet  and  dry  Kata  readings  the 
evaporative  power  of  the  atmosphere  can  be 


determined;  this  may  be  useful  in  finding 
evaporation  from  reservoirs,  hot  tanks, 
evaporative  condensers,  the  value  of  Hd  at 
the  temperature  of  wet  surface  being  found 
from  equation  (5),  and  of  Hw  by  substitut- 
ing for  F  in  equation  (3)  or  (4),  the  value  of 
vapour  tension  at  the  temperature  of  wet 
surface  ;  the  difference  between  Hw  and  Hd 
will  give  the  cooling  power  by  evaporation 
and  dividing  this  by  the  latent  heat  of  water 
in  the  same  units  will  give  amount  eva- 
porated per  sq.  cm.  per  second.  The  wat< 
evaporated  from  the  wet  rock  in  the  mines 
can  be  calculated  in  this  way. 

From    equations    (3)   and    (4)   the    vapour 

f)  of  the  atmosphere  can  no  doubt 

be  calculated  from  kata  readings,  but  it  is 

•  and  more  accurate  to  use  wet  and  dry 

bulb  temperature  readings  and  a  humidity 

chart  or  table.     What  can,  however,  be  u?e- 
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fully  done  is  tc  calculate  wet  and  dry  cool- 
ing    powers    from    records    of    temperature 
vapour  tension  and  air  velocity.      1   buj 
that  the  kata  and  the  equal 

t,  might  be  used  to  investigate  the 
sibilities  of  getting  sufficient  cooling  power 
any     on     deep     mining     successfully, 
estimates  being  made  of  air  temperatun 
practical    values    of    air    velocity    ascertained 
from  previous  practice. 

In  conclusion,  I  would  recommend  ti 
who  are  interested  in  this  all-important  sub- 
ject to  study  "  The  Science  of  Ventilatioi 
written  by  Professor  Leonard  Hill  for  the 
Medical  Research  Council,  also  to  gel  a  kata 
and  take  readings.  They  should  take  kata 
readings  along  with  readings  of  wet  and  dry 
bulb  temperatures,  indoors,  say,  in  the  bed- 
room and  dining  room,  and  compare  these 
with  readings  outside  on  the  verandah; 
compare  readings  taken  on  a  hot,  dry  day 
with  those  taken  after  a  heavy  rain  ;  com- 
pare those  of  early  morning  with  those  of 
mid-day,  those  on  an  exposed  height  with 
those  in  the  valley,  and  so  on,  and  so  on. 

They  will  find  it  a  never-ending  source  of 
interest,  an  interest  well  worth  cultivating 
as  it  closely  concerns  the  efficiency,  health 
and  well-being  of  the  human  race. 

Dr.  A.  J.  Orenstein  {Member  of  Council)  : 
We  have  been  taking  a  scries  of  Kata  read 
iver  three  years  along  the  Reef  on 
the   Village    Main    Reef,    Vill   ■_      1 1  ep,  City 
and  other  mines.     We  have  found  in 
ce  that  this  is  a  very  much  better  way 
of   in  :iLr    actual    atmospheric    eondi- 

-  in  their  relation  to  practical  problems 
than  anything  which  one  could  possibly 
obtain  with  the  anemometer  or 
mometer.  All  this  sounds  very  formidable; 
but  the  Kata  is  very  easily  used;  an; 
can  learn  to  use  it  in  a  few  minutes,  and 
the  calculations  are  very  simp] 

This  paper  may  be  cm  osidered  as  a  short 
Luction   to   a    paper  which   Mr.    Ireland 
and   myself   hop.'    to   have   the   pleasure   of 
submitting  to  you  as  tl  dated  Techni- 

cal   S  on    12th    February,    when    we 

shall  have  th  <  first  meeting  of  our  Ass 

Mr.    H.    Pirow    (Member):     I    think    the 

ral     interest     in     n  s  sarch     work    being 

rid   t   -da\-  is  als 

I  in   Mr.   Ireland  s  paper  as  applie  I   to 

mining    here.       One    extremely     important 

point   mentioned   in   Mr.    Ireland's  paper  is 

*  Published  by  H.M.  Stationery  Office,  London. 


that   of  the   amount    ot   COa   permissible   in 
mines.      Although    in   some    mines   in    \\ 
as  much  as  2     of  COa  has  b<  en  encountered 
and  worked  in  underground,   1  think 

that  this  standard  could  be  applied  to  the 
mines  on  the  Hand,  because  naturally  our 
conditions  are  different,  the  depths  are 
greater,  and  we  have  greater  saturation  of 
:  in  the  air. 

I  believe  in  France  Borne  time  ago  a  stan- 
dard i  ;  It  Fahrenheit  wet  bulb  was  intro- 
i  as  a  practical  limit  for  working  in; 
I  to  find  out  by  n 
of  the  Kata  thermometer  what  wet  bulb 
temperature  should  be  allowed  under  vari- 
ous condil  i  us  on  our  mines  here. 

Another    inl  ut     Mr.     Ireland 

brought  out  is  that   we  have  to  rely  on  air 

movement  to  give  relief  to  the  work  r 
underground,  as  the  air  is  saturated  with 
water;  and  this  air  movement,  I  think,  is 
partly  provided  for  by  the  Government 
regulation  that  there  should  be  30  cubic 
feet  of  fresh  air  per  man  per  minute  cir- 
culating. If  this  is  properly  carried  out,  I 
think  we  have  quite  a  fair  amount  of  move- 
ment of  air  in  the  average  drive  and  "  dead 

end." 

Of  special  importance,  in  my  opinion,  are 
t  he  advantages  i  *i  I  he  Kata  therm<  meter 
over  the  anemometer  for  measuring  air  cur- 
rents of  low  velocity.  I  think  in  practice 
all  of  us  have  found  that  the  anemometer 
has  its  limitations,  and  very  grave  limita- 
tions   at    that;    and    the    fact    that    the    Kata 

thermomet  i  ecu  quite  easily  be  applied  to 
our  ventilation  problems  underground  makes 
it  a  most  u-  tnl  instrument.  It  should  be 
of  great  advantage  if  it  was,  as  Dr.  Oren- 
stein suggests,  extensively  used  and  I 
on  the  sin  face  and  underground.  I  have 
great  pleasure  in  moving  a  hearty  vote  ol 
thanks  to  Mr.   Ireland  for  his  paper. 

Mr.  J.  A.  Woodburn  (Member  of  Coun- 
cil): I  wish  to  second  the  hearty  vote  of 
thanks  tx    Mr.  [reland.     This  is  quite  a  new 

instrument    to   mining    men,    and    1    ha 
doubt   they  will  welcome  it,  and  endea 
to  become  familiar  with  it ,  and  compare  its 
results     in     order     to     ascertain 
whether  better  conditions  can  be  arrived  at. 
F   am  somewhat   doubtful   ab<   >t    agreeing 

with   some  of  the   remarks  that   have  1 n 

male  regarding  the  anemometer.  My  feel- 
ing seems  to  be  that  one  of  the  reasons  why 
the  anemometer  has  net  been  so  successful 
is  that  the  velocity  of  the  air  is  often  s<> 
asively   low  that  the   vanee  are   unable 
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to  turn  round.  Now,  the  whole  object  we 
are  trying  to  get  at  is  to  get  the  air  to 
move  at  such  a  rate  that  it  will  turn  the 
anemometer. 

This  Rata  thermometer,  being  more  de- 
licate,  will  show  us  whether  there  is  any 
movement  or  cooling  effect  in  the  air,  but 
from  seme  remarks  in  the  paper  I  gathere  I 
that  in  eddying  currents  it  was  ool  quite  so 
accurate,  and  might  give  too  high  read- 
ings. Now  in  dead  ends  and  in  awkward 
places  to  ventilate,  there  are  almost  certain 
to  be  eddying  currents,  and  in  connect]  □ 
with  Mr.  Laschinger's  paper  to  which  we 
have  just  listened,  thai  was  a  point  I  was 
trying  to  emphasise.  If  one  is  taking  the 
readings  with   the  anemometer  it  is   easily 


shown  that  the  velocity  in  the  centre  of  the 
drive  is  considerably  greater  than  at  the 
sides.  In  fact,  in  a  fan  drift  where  the 
velocity  was  very  high,  I  have  found  the 
anemometer,  in  certain  parts  of  the  drift 
near  the  floor,  to  run  backwards  indicating 
a  very  strong  eddying  current.  If  such  is 
the  case  where  the  air  is  flowing  at  a  high 
velocity,  it  is  much  the  same  when  it  is 
floating  around  at  a  low  velocity.  I  think 
we  want  far  more  readings  and  figures  with 
regard  to  the  motion  of  aii  underground 
than  we  have  yel  had,  figures  from  actual 
practice,  and  not  merely  old  tests,  and  I 
am  sure  the  anemometer  can  furnish  Buch 
figures  during  working  conditions,  which 
will  be  greatly  helpful  in  solving  most  of 
our   ventilation    problems. 


CEMENTATION    OF   THE    SUBSTRATA    OF  THE  MAZOE  DAM  RETAINING 

WALL 


By  G.  A.  Voskulk,  M.A.,  Ph.D.,  B.Sc. 


Dr.  Voskule  (Visitor):  Before  reading  my 
[taper,  I  wish  to  refer  to  a  paper  that  was 
read  before  your  Society  here  in  1918  by 
Mr.  Kivnauw,  one  of  your  members,  describ- 
ing the  methods  of  cementation  and  its  ap- 
plication. 1  will,  in  a  few  words,  recall 
what  was  said  on  that  occasion.  By  this 
process  the  cemenl  is  pumped  into  the 
ground  as  a  very  thin  liquid  to  fill  up  all 
cracks,      fissures     and     crevices — in     other 

WOrds,  tie-  ground  is  made  solid  and  com- 
pact, one  purpose  being  to  prevent  water 
passing  through  the  ground  where  it  has 
been  made  solid;  other  purposes  are  to 
make  the  ground  strong  enough  to  bear 
foundations,  or  solidify  the  foundations 
themselves.  In  the  case  we  are  going  to 
consider  to-night,  it  is  to  prevenl  water 
ag  through  th.'  treated  ground  as  wed 
as  strengthening  the  rock  to  hear  the  tre- 
mendous weight  of  the  retaining  wall.  I 
have  Bome  specimens  which  I  wish  to 
submit  to  you,  and  will  pass  round  i 
Some  show  the  rock  before  treatment,  and 
others  after  treatment,  you  will  notice  the 
difference  in  Bolidity.  They  are  labelled, 
which  makes  them  self -explanatory. 

Introduction. — At  the  monthly  meeting  of 
your  Society  on  the  18th  May,  1918,  Mr. 
A.  H.  Krynauw,*  then  the  technical  manager 
of  the  Francois  Cementation   Syndicate    in 

•This  Journal,  Vol.   XVIII.,  May,  1918. 


South  Africa,  read  a  paper  entitled, 
"  Cementation  Process  Applied  to  Mining  " 
(Francois  System).  In  describing  the  dif- 
ferent applications  of  the  process  outside  the 
field  of  mining,  he  mentioned:  "  Rendering 
impervious  the  foundations  of  surface  dams 
or  making  solid  the  rock  and  concrete  foun- 
dations of  engines,  buildings,  etc." 

In  the  paragraph  which  amplifies  this 
heading  mention  was  made,  that  arrange- 
ments had  been  made  betwen  Mr.  Albert 
Francois  and  the  British  South  Africa 
Company  for  the  application  of  the  process 
m  the  construction  of  the  dam  for  the  Mazoe 
Irrigation  Scheme  ba  Southern  Rhodesia. 
In  this  instance  the  cementation  process 
was  to  be  used  for  the  purpose  of  solidifying 
and  rendering  impervious  the  substrata  of 
the  foundations  to  support  the  retaining  wall 
of  the  dam,  and  thus  save  an  enormous 
amount  of  excavation  and  subsequent  refill- 
ing with  concrete. 

In  due  ciause  the  treatment  of  the  ground 
t<>  form  the  foundation  of  the  dam  by 
cementation  was  started,  the  treatment 
being  completed  on  the  Mth  September, 
1919,  by  which  time  tin'  retaining  wall  had 
already  reached  a  height  of  75  feet.  The 
construction  of  the  dam  and  the  cement a- 
i  reatmenl  were  carrie  1  on  simultane- 
ously to  this  date,  the  dam  itself  being 
finally  completed  in  March  of  this  year. 


X..v.,  19-20 
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The  rock  immediately  underlying  the 
foundations  consists  of  oxidised  ferrugi] 
shales,  with  an  average  thickness  below  the 
foundations  of  25  feet.  The  shales  lie  upon 
a  base  of  acid  igneous  rock  which,  con- 
sidered from  the  reservoir  building  point  of 
view,  may  be  considered  impermeable  and 
solid. 

])ue  to  oxidation  and  the  accompanying 
stresses  thereby  generated,  as  well  as  subse- 
quent earth  movements  resulting  from 
igneous    intrusions,    also    aqueous    leaching 


Sn  iwing  Cement  in  Rock.     Section  Cut 
after  Treatment. 

causing  the  removal  of  the  more  soluble 
tituents,  the  shales  are  broken  and 
interspersed  with  crevices,  cracks  and 
cavities,  the  latter  extending  in  width  up  to 
3  feet,  as  shown  by  the  diamond  drills,  and 
in  volume  which  was  indicated  by  the 
amount  of  eemenl  required  for  filling  one  i  f 
them,  up  to  900  cubic  I 

Weathering,  generally  speaking,  left  the 
rock  soft  and  of  a  spongy  nature  making  il 
not  only  porous,  but  also  too  weak  and 
friable  to  bear  any  considerable  weight 


Calcuhit.-d  from  the  cement  injected  an  1 
the    volume    of    rock    treated,    the    cavit) 

volume  in  the  shales  works  out  at  approxi- 
mately I  per  cent,  of  the  wind.-. 

ddie  acid  intrusive  rock  upon  which  the 
shales  lie,  is  an  alaskite,  and  is  locally 
known  as  dolerite.  As  you  will  s  ■••  fr<  m  the 
hand  specimen,  it  is  a  compact  crystalline 
I'-ck.  and  in  appearance  not  unlike  our 
familiar  "  quartzil 

The  thickness  3hale  where  examined 

within  the  site  area  varies  in  thickness  up 
to    100   feet.      It    underlies    practically   tin- 
whole  area  covered  by  the  foundations  and 
ads,  increasing  in  thickness  on  each  side 


Sn  iwing   Cemented   Fissure. 

of  the  dam,  to  form  the  range  known  as  the 

Iron  Mask  Mountains.  Many  large  caves 
are  exposed  in  the  side-;  of  the  mountains, 
where  the  rock  is  not  c<  vered  by  den  idati<  n 
products,  showing  the  easy  weathering  and 
leaching  properl  ies  of  the  n 

Situation. — The  site  of  the  dam  is  about 
30  miles  in  iili  of  Salisbury,  Rhodesia.  The 
dam  is  pul  aer<  38  the  <  nly  gorge  in  the 
whole  length  ot  the  range.  Here  the  Mazoe 
River  cuts  through  the  range  at  right 
angles.  The  width  ot  the  eon:"  is  about 
80  feel  at  its  narrowest,  with  sloping  sides. 
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From  quite  a  distance  it  is  apparent  that 
the  gorge  is  an  ideal  bjn  I  for  a  dam.  This 
view  was  entertained  \>\  ninny  persons  in 
previous  years.  Dam  foundation  sites  had 
actually  bei  n  pegged  end  marked  at  least 
twice  previously.  On  closer  examination, 
however,  the  schemes  were  abandoned 
owing  to  the  weak  and  porous  nature  of  the 
Bubstrata.  The  amount  of  excavation  and 
consequenl  c*  si  in  construction  det 
private  enterprise  from  attempting  the  work. 

With  the  advenl  of  the  Francois  cem<  nta- 
i  he  unsuitability  of  porous  and 

strata  without  excavation  for  founda 


shortly    afterwar  Is   came    to    South    Africa, 
visited  the  site,   and  matters  were  fixed  up 
•  mentation  of  the  shales  on  which 
the  founds ti<  ns  were  to  be  built. 

Application      of      thi      Process. — Drilling 
<  perations  were  commenced  with  an  "  II 
Sullivan  drill.     The  first  hole  struck  igneous 
rock  at  10  feet,  but  was  drilled  to  12 
tesl   the  igneous  rock  for  cracks,  etc.     Up 
to  this  point  the  rock  pn  ved  c<  mpact. 

The  original  intention  was  to  drill  the 
holes  in  successive  sectii  ns  of  3  feet  and 
inject  each  section  separately.  This  waa 
f<   ind  impracticable  owing  to  the  time  lost 


Section  Cut  utu:  Ground  bad  been  Treated. 


tions  became  a  trouble  of  the  past,  and  the 
British  South  Africa  Companj   was  able  to 
consider  the  gorge  for  a  dam  site  in  connec 
t  on  with  a  big  irrigation  scheme  to  irrigato 
the  Mazoe  Valley. 

\jt  r  preliminary   pn  spe  i  rig  work  in  the 
Bhape  of  shafts  and  crosscuts,  it  was  found 
thai  the  ground  remained  porous  and  weal 
:  iderable  depth.     Mr.   Freeman,  ol 
D       la      Foj    and    partners,    the    well- 
ii  I iondon  engineers,  pn  pi  sed  the  adop- 
tion of  the  Francois  cementation  pi 
evade  the  excavation  which  would  otherwise 
be   necessary.      Mr.    Albert   Francois,    who 


in  each  rigging,  dismantling  and  moving  of 
the  diamond  drill,  which  was  further 
increased  by  the  fact  thai  all  steam  and 
water  connects  as  had  to  be  made  with  rigid 
pipes,  steam  flexibles  n<  t  being  available. 

It    was    decided    to   drill    each    hole    to    its 

total  depth  in  one  setting  up.  The  depth 
being  mad"  up  by  penetrating  the  shales 
and  aboul  three  feel  into  the  underlying 
igneous  rock  in  each  case 

The  hole  was  filled  with  clay  to  within 
3  feet  of  the  top.  The  strata,  to  the  depth 
.  f  the  empty  portion  of  the  hole,  was  then 
injected  up  to  the  required  pressure.     The 
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hole  was  then  cleaned  of  cemeni  and  clay 
to  0  feet,  or  an  extra  length  of  3  feet,  when 

injection  again  took  place,  this  time  to  a 
higher  pressure  rendered  possible  1>\  the 
•overlying  cement  reinforced  layer.  This 
procedure  was  repeated,  clearing  extra 
depths  of  3  feet  after  each  injection  until 
the  full  depth  of  each  hole  was  reached  and 
injected,  the  average  pressure  being  100 
lb.   to  the   square  inch. 

The  holes  were  placed  along  three  con- 
centric arcs  of  circles,  following  the  shape 
of  the  wall  to  he,  the  holes  in  the  middle 
arc  being  placed  circumfereniially  midway 
between  those  of  the  other  two  arcs.  Thus 
the  holes  were  14  feet  apart.  This  is  clearly 
seen  from  the  accompanying  plan.  Eighty- 
two  holes  in  all  were  put  down. 

If  the  small  radius  of  10  feet  effective 
travel  of  cement  in  the  rock  be  taken,  the 
whole  area  is  well  covered.  In  actual  prac- 
tice it  was  found  that  the-  cement  travelled 
up  to  60  feet  radial  distance.  In  one  case, 
the  cement  came  out  on  a  bench  30  feet 
above  the  top  of  the  hole  which  was  being 
injected,  and  on  the  same  level  as  the 
hole  the  cement  came  out  65  feet  away  on 
the  opposite  side. 

The  work  started  on  the  river  banks  and 
progressed  from  the  river  outwards,  so  allow- 
ing a  start  to  he  made  with  the  building  of 
the  wall  as  soon  as  possible. 

The  porosity  of  the  ground  proved  to  be 
very  irregular,  as  had  been  expected.  Thus 
we  find  a  hole  of  63  feet  depth  taking  3A 
bags  of  cement  to  fill  up  all  crevices,  and 
another  33  feet;  requiring  353  bags,  before 
the  same  result  had  been  obtained. 

It  was  further  found  that  occasionally  one 
hole  did  the  work  of  one  or  more  others, 
i.e.,  cement  came  out  of  one  or  more  of  the  . 
neighbouring  holes,  whilst  iniection  was  tak- 
ing place  at  one  point  owing  to  their  being 
interconnected  by  fissures.  The  holes 
where  leaking  took  place  were  plugged,  and 
when  the  required  pressure  had  been  attained 
at  the  point  of  injection,  the  other  holes 
where  leakage  had  taken  place  were  cleaned 
out,  and  it  was  found  that  on  injection  tin-, 
to  »k  up  immediai  elj  or  very  quickly  showing 
that  they  had  been  partly  or  completely 
injected  from  the  previous  holes 

Diamond  drilling  on  the  whole  was 
treacherous  owin^  to  the   irregular  laminar 


hardness  of  the  shahs.  A  total  of  3,666  feet 
was  drilled,  at  an  average  rate  of  3  feet  per 
working  hour. 

Results. — In  considering  the  results  it  is 
.well  t<>  remember  that  the  cementation  had 

to  lie  done  on  theoretical  lin.-s  That  is  to 
Bay,  no  indications  were  available  as  to 
where  the  weakest  parts  of  the  rocks  were 
except  as  shown  in  the  course  of  the  work 
by  drilling.  Also  injections  were  carried  on 
to  certain  pressures  determined  as  the  work 
progressed  by  the  strain  the  rock  wo  i 
hear  without  danger  of  fracture.  Further, 
without  making  them  unduly  numerous,  the 
holes  were  placed  to  enable  the  cement  to 
travel  into  all  fissures. 

The  efficiency  testing  of  the  ground  only 
came  when  the  dam  began  to  fill.  It  is  now 
apparent  that  the  volume  cemented  is 
watertight,  the  ground  outside  of  the 
treated  ground  being  porous  as  before.  A 
leak  on  the  left  bank,  seen  in  the  accom- 
panying photograph,  shows  that  the  water 
goes  round  the  cemented  ground.  This,  of 
course,  could  now  be  treated  and  stopped, 
but  it  is  the  intention  of  the  British  South 
Africa  Company  engineers  to  have  it  for 
one  year  before  stopping  it.  This  work  will 
be  done,  and  the  work  completed  as  soon  as 
they  give  notice  that  they  are  ready  for  us 
to  do  so. 

The  following  figures  of  quantities  and 
costs  are  as  supplied  by  the  engineers  of  the 
British  South  Africa  Company.  Twenty-five 
thousand  cubic  yards  of  rock  were  treated 
by  cementation  at  a  cost  of  8/-  per  cubic 
yard.  The  cost  of  one  cubic  yard  of  concrete 
laid  down  was  60/-. 

It  is  evident  that  by  the.  adoption  of 
cementation  a  saving  of  52/-  per  cubic  yard 
was  obtained,  that  is  on  the  work  as  it  stands 
—a  saving  of  £65,000. 

The  actual  cost  of  the  wall  itself,  not 
including  purchase  of  ground,  head  office 
charges,  etc.,  was  in  round  figures  £62,000, 
making  the  actual  structural  cost,  including 
cementation,  equal  to  672,000,  instead  of 
6127,000,  which  would  have  ]-c>n  the  cost 
had  no!  eemental  ion  hern  ad<  pted 

The  following  is  a  table  supplied  by  the 
resident  engineer,  showing  details  of  cemen- 
tation costs  :  — 


98        The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South   Africa.       Nov.,  1920" 

COST    OF    CEMENTATION. 


Quantity. 

Rate. 

Amoun . 

To  date. 

1.  Clearing  Gkouni>: — 

£     s.     d. 

£ 

s. 

d. 

£     s.      d. 

(a)   Vegetation  soil    ... 

2,220  cub.  ft. 

1      0 

111 

0 

0 

(b)  Covering       ironstone      for 

platforms 

1,050     „     „ 

3     0 

157 

10 

0 

268   10     0 

2    Drilling  : — 

(a)  Labour,  fuel,  oil,  etc. 

"H"   Drills 

2,000  ft. 

8     0 

800 

0 

0 

(b)  Beauty  Drills 

1,666  ,. 

7     6 

624 

15 

0 

(c)  Rock    Drills          

60  „ 

5     0 

15 

0 

0 

1,439   15     0 

.".    Carbons  : — 

(a)    "H"   Drills          

62  M.  Carats 

14     0     0 

868 

0 

0 

(b)  Beauty  Drills       

57     „ 

16    10     0 

940 

0 

0 

1,808     0     0 

4    Ckmkm,  (3    188  lbs.  :— 

Per  hag  used  ... 

3,868  bags 

18     0 

3,481 

14 

0 

Pumping  costs,  power,  etc.    ... 

1,099 

16 

0 

4,581    10     0 

fj    Plant - 

Purchase    cost,    transport   and 

erection 

1,700     0     0 

6.   Fees:  — 

Travelling    expenses,    salaries, 

etc. 

2,190     0     0 

Gross  Ccbi 

11,987   15     0 

1  leduct  realisable  assets 

1,987   15     0 

£  10,000     0     0 

Mr.  E.  M.  Weston  (Member  of  Council): 
e  much  pleasure  m  proposing  a  vote 
ol  thanks  to  I  m  V  *kule  !•  r  bis  most  in- 
paper.  As  you  know,  t his  process 
has  proved  verj  economical  under  suitable 
conditions,  ft  I  remember  rightly,  in  some 
of  the  Large  water  schemi  pp]      Bii 

mingham   and   s<  i f  the   Larger  cities  in 

Europe,  thej  have  had  to  excavate  some- 
times up  to  100  fi  el  or  mon  und. 
This  might  have  been  avoided  entirely 
l>>  tliis  pn  i  c-.itntit.it  ion  had 
they  known  oi  if.  The  damage  done  to  the 
coal  mines  of  Lens  during  the  war  period 
has  been  repaired  l>\  an  intelligent  applica- 
tion of  this  system,  which  has  enabled  the 
water  from  the  upper  water  bearing  strata 
to  be  Bhut  off  very  rapidly.  1*  will  readily 
be  realised  that  (bis  proc   >s  is  of  ven  greal 


economic  importance.  No  doubt  more  uses 
will  he  found  for  it  as  tinn  n,  and  its 

scope  in  Africa  will  be  very  great.      We  have 

already   heard   of   big  sche s    for   barrages 

along  the  Orange  and  VaaJ  Rivers,  and 
th.ie  are  places  in  many  other  parts  of 
Africa  where  the  economic  interests  of  the 
country  will  certainly  call  for  it.  I  have 
he.n  in  Mazoe  Valley,  and  the  thine  I 
chiefly  remember  in  regard  b>  it  was  the 
rich,  red  soil  which  is  found  alone  its  banks 
in  certain  parts.     This  dam   is  only  one  of 

the  examples  of  work  which  is  L">in:_r  OH  all 
over  Africa.     I  have  been  travelling  a  little 

over  Africa  lately,  and  have  no  doilbl  that 
when  the  mines  of  the  Rand  are  exhausted 
and  forgotten,  it  will  preserve  a  civilisation 
for  unknown  ages.  1  think-  Dr.  Voskule  suffi- 
ciently explained  all  the  details  in  regard  to 
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the  \\<»ik;  there  i>  practically  nothing  to  be 
said  hi  regard  to  that.  I  think  we  are 
under  a  very  great  debt  of  gratitude  for  the 
very  lucid  description  which  he  has  given. 

Mr.  John  Watson     Member  of  Council): 
I  have  much  pleasure  in  seconding  this  v<  t  ■ 

<>t  thanks  to   Dr.   Voskule. 


THE    IDEAL    MINING    LAW. 


By  C  •).  Grav  (Member  of  Council). 


Printed  in  Journal,  September,  1920.) 


Mr.  J.  P.  du  Toit  (Mining  Commissioner, 
Johannesburg  arid  Krugersdorp,  Visitor): 
1  thank  y<  i  for  your  invitation  to  offer 
m\  observations  on  Mr.  Gray's  interest- 
ing and  valuable  paper.  The  author  has 
used  for  illustration,  where  desirable,  the 
I  mining  law.  My  remarks  will  He 
•  i  upon  my  experience  in  the  administra- 
tion of  the  Transvaal  gold  law. 

For  easy  reference  my  comments  will 
follow  the  different  sections  of  the  paper 
seriatim,  and  as  section  1  (judging  from  the 
concluding  paragraph  thereof)  apparently 
rs  to  differentiation  existing  in  the  Natal 
Act.  to  which  there  is  no  parallel  in  the 
Transvaal  Act,  I  will  open  with  Section  II. 

II. — The  provisions  of  the  Natal  Act  to  pre- 
vent the  locking  up  of  land  against  prospect- 
ing, as  quoted  by  Mr.  Gray,  are  a  distinct 
improvement  on  the  Transvaal  Act,  hut  do 
not  to  my  mind  go  far  enough  in  the  attain- 
ment of  the  ideal.  What  I  would  advocate 
would  be  that  a  prospector  should  have  the 
privilege  to  submit  to  the  Mines  Depart- 
ment his  application  to  prospect  any  land 
under  proper  guarantees  to  compensate  the 
owner  for  damage  done  to  the  surface  of  the 
land  or  otherwise.     Thereupon  notice  should 

rved  up'  n  the  owner  calling  upon  him 
to  commence  prospecting  operations  on  the 
land  within  a   limited  time,    failing  which   a 

•ecting  licence  would  be  issued  to  the 
applicant  in  the  first  instance.  To  encou 
a  prospector,  who  accidentally  discovers  a 
mineral  deposit  on  private  land,  to  disclose 
his  discovery,  it  may  be  provided  that  if,  on 
information  disclosed  to  him.  the  owner,  in 

iliance  with  a  notice  calling  upon  h'"m 
(owner)     to     prospect,     proves     a     payable 

it,  tl  •  prospector  should  he  suitably 
rewarded  by  the  gran!  of  a  definite  interest 


in  the  disci  very.  The  grant  of  ;i  certain 
number  of  claims  to  the  prospector  would 
in  rare  cases  only  he  a  suitable  reward,  as 
the  recognised  owner's  firsl  choice  would  in 
most  cases  absorb  the  most  valuable  portion, 
if  not  the  entire  pay  area.  In  any  event,  a 
define,!    interest    m   what    the   owner   himsell 

selects  would  seem  to  he  the  more  just 
remuneration. 

Mr.  Gray  rightly  draws  attention  to  the 
difficulties  attending  the  impo  i!tion  of  [a 
conditions.  I  venture  to  suggest  that  those 
difficulties  will  he  materially  lessened,  if 
labour  conditions  are  confined  to  prospecting 
and  develi  pment.  My  experience  is  that  in 
this  stage  <>f  the  work  the  most  reasonable 
provision  is  that  work  he  done  to  the 
faction  of  some  responsible  official,  the 
penalty  being  a  graduated  increase  in  the 
licence  money  or  fees,  rather  than  confisca- 
tion of  title.  Once  the  mining  venture  has 
passed  beyond  the  initial  stages  of  prospect- 
ing and  development,  mining  appears  to  be 
best  encouraged  by  the  imposition  of  taxa- 
tion, subject  to  remission  on  a  sliding  scale 
according  to  work  done. 

What  I  would  aim  at  is  the  setting  of  a 
level  which  will  be  the  minimum  of  expense 
to  the  holder  in  fees  and  dues  payable  I  i 
the  Treasury.  That  level  would  gradually 
rise  if  prospecting  and  development  are  not 
satisfactorily  and  continuously  carried  on, 
and  would  drop  again  as  that  work  improves 
At  the  stage  where  actual  mining  comnc 
I  would  immediately  raise  that  level  to  a 
high  point  from  where  I  would  lower  it  by 
degrees  as  work  proceeds,  until  it  again 
reaches  the  minimum  when  mining  has 
reached  a  certain  point  of  efficiency. 

III.— -On  part  III.,  while  I  agree  that  dis- 
cretionary power  which  might  lead  to  forfei- 
ture of  rights,  is  unhealthy  to  the  mining 
proposition  which  has  reached  the  sfaec  whi  n 
derable  capital  is  required  for  develop- 
ment or  equipment,  I  hold  the  opposite  view 
during  the  period  preceding  that  stai:-'. 
While  the  mine  is  in  m  state  of  infancy  i;  is 
very  necessary  that  the  conditions  of  title 

should  he  elastic,  so  :<<  to  permit  of  the 
utmost  assistance  to  the  bolder.      Such  elas- 

ticity   is   best  d,   and   perhaps  i  nly 

possible,  through  granting  the  officer  charged 

with  the  supervision  of  those  e.  nditions  Wide 

discrete  n.    In    this    respect .    tl  t  h* 

ideal  law  would  appear  to  be  that  which  will 
lay  down  q  dividing  line  between  prospecting 
(including  a  certain  amount  of  development) 
and  mining      Perhaps  the  solution  may  be 
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to  vest  in  some  authority  the  power  to  decide 
this  line  in  each  individual  case. 

In  the  same  section  of  his  paper  Mr.  Gray 
refers  to  the  difficulties  experienced  in 
accommodating  the  mine  owner  with  surface 
rights.  In  gold  mining  in  the  Transvaal  this 
difficulty  is  met  by  the  disposal  of  the  sur- 
face for  mining  purposes  being  vested  by 
law  in  the  State.  During  my  eighteen 
years'  experience  of  administration  of  the 
Gold  Law  I  cannot  recall  a  single  instance 
where  the  reasonable  requirements  of  the 
mine  owner  to  the  surface  were  not  met. 
V.t  it  is  worthy  of  consideration  whether 
-even  this  could  not  be  improved  upon  by 
entirely  eliminating  the  interests  of  the  land 
■owner,  where  mining  has  become  success- 
fully established,  by,  for  instance,  expropria- 
tion by  the  State  of  the  land  owner's 
interest. 

IV. — Except  for  the  suggestion  which  I 
made  on  the  subject  of  rewards  for  dis- 
coveries when  discussing  Section  II.,  I  have 
no  remarks  to  offer  on  this  section. 

V. — The  procedure  suggested  by  me  in 
•discussing  Section  II.  of  the  paper  for  the 
purpose  of  overcoming  the  locking  up  of 
land  against  prospecting  could,  I  think,  be 
advantageously  adopted  where  land  is  held 
under  a  licence  for  a  particular  class  of 
metals  to  the  exclusion  of  the  working  of 
the  land  tor  another  and  perhaps  more  valu- 
able class,  provided,  of  course,  that  the  min- 
ing of  the  same  piece  of  land  for  two  dif- 
ferent deposits  of  minerals  is  practicable,  or, 
if  impracticable,  there  is  the  means  to  decide 
to  which  class  of  mineral  preference  should 
be  given. 

For  example,  certain  land  is  held  by  .-1 
under  base  metal  licences.  H  satisfies  the 
Mines  Department  thai  he  is  prepared  to 
work  the  same  land  for  precious  metals 
within  a  specified  tine-.  .]  should  then  be 
called    upon    to    work    the    land    for    precious 

metals  within  a  certain  time,  failing  which 
precious  metal  licences  would  he  issued 
to  B. 

<)n  the  question  of  penalties,  I  would 
make  such,  wherever  possible,  attach  to  the 

title  in  the  form  of  money  payments  collect- 
able with  the  dues.  If  through  accumulated 
penalties      the      dues     becomi  isive, 

ntual  forfeiture  of  title  would  not  he  too 
harsh   a   punishment. 

VII.     tn  Section  VII.  the  author  disout 

the  relative  advantages  <>f  centralisation  nnd 
decentralisation   of  administration.      Accept-    I 


ing  Mr.  Grays  views  of  the  relative  advan- 
tages and  disadvantages,  with  which  I  fully 
agree,  it  becomes  obvious,  I  think,  that 
whereas  decentralisation  suits  the  pros- 
pector, the  established  mine  is  better  served 
by  centralisation.  It  dr.es  not  appear  to  me 
impracticable  to  provide  a  dual  system  to 
meet  both  classes  by  centralising  as  much 
as  possible  the  more  responsible  duties,  and 
the  administration  of  titles  to  established 
mines,  in  one  office,  with  as  many  sub-offices 
as  possible  to  deal  direct  with  prospectors 
and  possibly  even  small  mining  concerns  in 
their  early  stages  of  development. 
The   meeting   then   terminated. 


Notices  and   Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 


Detection  of  Arsenic  in  Sulphuu. — "  Schaeppi's 
method  of  detecting  arsenic  in  sulphur  (extraction 
with  wfim  ammonia  and  treatment  of  the  solution 
with  silver  nitrate  to  precipitate  the  dissolved 
sulphide)  is  untrustworthy,  since  sulphur  itself 
dissolves  in  ammonia,  and  the  resulting  ammonium 
sulphide  gives  a  precipitate  of  silver  sulphide. 
The  best  method  consists  in  oxidising  the  sulphur 
with  bromine  and  nitric  acid,  and  applying  the 
Gutzeit  test  to  the  residue." — Harold  S.  Davis 
and  Mary  D.  Davis,  /.  h,,l.  En,].  Chem.,  1920. 
IS,  179  180.—  J.C.S.  Abstract,. luly,  1920.   (H.  R.  A.) 


Portable  Apparatus  for  Estimating  CO  in 
Mine  Air — "According  to  Nature,  Mr.  J.  I. 
Graham,  research  chemist  at  the  Bentley  Collieries, 
Doncaster,  has  devised  a  convenient  portable 
apparatus  for  estimating  small  quantities  of  car- 
bonic monoxide  in  mine  air.  It  consists  of  a  vessel 
containing  a  definite  volume  of  the  air  sample.  By 
operating  a  three-way  tap  and  forcing  water  into 
the  vessel  the  samplt  may  be  passed  into  iodine 
pentoxide  in  a  0  tube  heated  to  go  to  150°  C. 
When  examining  air  in  the  mine  this  temperature 
is  maintained  by  hot  oil  in  a  thermos  Bask.  The 
Iodine  liberated  from  the  pentoxide  is  sublimed 
and  driven  into  a  tube  containing  a  Bolntion  of 
potassium  iodide  in  which  the  free  iodii.e  can  be 
estimated  by  titration  in  the  usual  way.  The 
inventor  claims  that  a  test  can  be  completed  in 
about  five  minutes  with  ;,n  accuracy  of  0005% 
usintj  1 00  cab.  cm.  of  air  or  of  0*0005  per  cent, 
with  one  litre.  Mr.  Graham  has  also  devi 
simple  apparatus  for  determining  the  amount  of 
'i  in  air  by  absorbing  a  definite  volume  of  air 
in  alkaline  pyrogallol.  Both  descriptions  of  ai 
tus    may    be    obtained    from    Met  Reynolds    and 

Branson,  11,  I  ommercia]  Strict.  Leeds.  -Iron  nnd 
Coal  Trades  Review,  nth  August,  1920.  d.  l""3. 
(.1.   A.   XV.) 

Tin;  Physics  \m>  Chemistry  oi   Colloides, 
— "  The  Faraday  Society    and   the   Physical  Society 
of  London  are  arranging  to  have  a  joint  symposium 
find    general    discussion    on    this    important    suhjt  ct 
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next   October.      The   subject    will    be    introduced   by 
a  brief  survey  of  the  present    position  of  colloidal 

fhvsics  and  chemistry,  and  discussion  will  then 
ollow  on  the  following  subdivisions  of  the  sub- 
ject :  Emulsions  and  Emulsification  ;  Physical 
Properties  of  Elastic  Gels;  Cataphoresis  and 
Electroendosmose ;  Precipitation  in  Disperse 
Systems;  Glass  and  Pyrosolsj  Non-aqueous 
Systems.  In  spite  of  the  importance  of  colloidal 
physics  and  chemistry  in  many  branches  of  manu- 
facture and  of  the  interest  which  the  subject  has 
aroused  in  recent  years,  much  light  remains  to  be 
thrown  on  the  nature  of  the  manufacturing  pro- 
cesses in  which  colloids  play  a  part.  It  is  hoped 
that  the  discussion  will  focus  attention  on  some 
of  these  problems,  and  that  its  result  will  be 
to  indicate  lines  of  advance  and  suggest  further 
researches,  and  that  it  will  be  fruitful  not  only  in 
helping  to  a  fuller  understanding  (if  the  laws  of 
the  colloidal  state,  but  also  in  suggesting  new 
applicants  for  colloids  in  the  laboratory  and  in  the 
works.  The  exact  date  and  place  of  meeting,  and 
further  particulars  will  be  announced  later.  In 
the  meantime  anyone  desirous  of  using  the  oppor- 
tunity of  the  discussion  to  bring  forward  experi- 
mental matter  or  theoretical  considerations  bearing 
on  the  above-mentioned  branches  of  the  subject  is 
asked  to  communicate  as  soon  as  possible  with  the 
secretary  of  the  Joint  Committee,  Mr.  F.*  S.  Spiers, 
10,  Essex  Street,  London,  W.C.  2." — Ind.  h'/ujr., 
August  28th,  1920,  p.   121.     (F.  W.   W.) 


jed  Quartz. — "Although  attempts  to  produce 
fused  quartz  were  made  as  early  as  1839,  its  manu- 
facture did  not  develop  into  an  industry  till  about 
twelve  years  ago.  The  substance  is  now  extensively 
employed  in  the  manufacture  of  resistance  ther- 
memeters.  mercury  thermometers  with  constant 
zero  points,  mercury  vapour  lamps,  and  lenses  and 
prisms  for  optical  instruments.  Its  chief  pro- 
perties are  its  insensitiveness  to  chemical  influences, 
its  low  temperature  co-efficient,  its  high  melting 
point,  and  its  great  transparency.  Bottomry  and 
Patjet  in  1904  were  the  first  to  make  large  vessels 
of  fused  quartz.  They  found  that  when  sand  was 
i  in  an  electrically  heated  furnace  a  pasty 
mass  was  obtained  which  could  be  formed  by  the 
introduction  of  compressed  air.  It  could  be  with- 
drawn from  the  furnace  and  blown  out  in  iron 
moulds  or  drawn  out  without  any  additional  heat- 
in.-        The     product     exhibited     a     snow-like     outer 

which  could  be  ground  away,  the  inner  sur- 
face having  a  mother-of-pearl  appearance.  The 
opaque  material  could  be  made  transparent  by 
heating  in  an  oxyhydrogen  flame.  Tt  is  now  pos- 
sible to  manufacture  quite  lar^e  beakers,  etc.  of 
(used  quartz.     The  substance  begins  to  soften  above 

i  '..  but  in  general  it  is  not  advisable  to  keep 
it.  for  a  long  time,  above  1.200°  C." — Anon, 
Indian  Eng.,  Sept.  25,  1920,  p.   171.     (J.   A.   W.) 


METALLURGY 


Discussion  of  Flotation  at  thf.  Idaho  School 
of  MINES.  "The  main  conclusions  of  the  discus- 
sion on  grinding,  led  by  W.  L.  Penick  of  the 
Hardinge    Co.,    may    be    summarised    as    follows:  — 

(1)  Ball-mills  have  displaced  practically  every 
other  form  of  crushing  machine  for  final  grinding, 
although  it  is  possible  thai  the  di  parity  between 
them  and  chilean  mills,  stamp  mills,  and  other 
machines  would  probably  n<it  be  so  great  if  the 
latter,   instead   <>f  depending  on   sen  ens  for  sizing, 


could    be    run    on    the    overflow    principle    and    in 

closer  circuit  with  a  classifier,  as  is  done  m  stand- 
ard ball  mill  practice.  Cylindrical  ball  mills, 
however,  require  less  space  "than  any  other  form 
of    ciushing    device. 

(2)  Stage  reduction  is  still  pre-eminent  and 
likely  to  remain  so  as  long  as  present  devices  are 
in  use.  Attempts  to  reduce  3in.  material  to  100- 
mesh   product   in  operation   are   inexpedient    and 

ful      tine   inch   feed   for  fairlj    Bofl   ore 
ing  to  Jin.   for  the  hardest  ore  will   yield   the  best 
results. 

(3)  Extremes  of  practice  in  ball  mill  grinding 
are  represented  by  the  Inspiration  plant  where 
Sin.  material  is  reduced  to  pass  18-mesh  at  one 
operation,    and    by    the    mill    of    the    Canada    ( opper 

•here  crushers  and  rolls  reduce  the  ore  to 
10-mesh,  after  which  it  is  ground  to  100-mesh  bv 
two-Stage    ball    mill    reduction. 

(4)  If  some  means  could  be  found  of  eliminating 
the    already    sufficiently    fine    material    from    tl 

turn  feed  more  effectively  than  is  now  done,  much 
greater  capacities  could  be  obtained.  This  points 
to   better  classification   in   the  ball   mill   circuit. 

(5)  The  peripheral  speed  of  ball  mills  should 
vary  inversely  as  the  fineness  of  grinding  :  875  to 
400  ft.  per  minute  for  48-mesh  product  and  550 
to  625  ft.  per  minute  for  coarse  grinding,  say, 
8-mesh. 

(G)  Trunnion-overflow  mills  are,  in  general, 
superior  to  mills  with  grated  discharge  in  capacity 
and   character  of  product. 

C.  A.  Wright  of  the  U.S.  Bureau  of  Mines  dis- 
cussed flotation  testing.  In  addition  to  describing 
standard  methods,  he  brought  out  the  following 
points  : — 

(1)  Flotation  testing  should  be  preceded  by 
careful  mineralogic  examination  of  ores  and  in 
many  cases  by  segregation  of  the  various  minerals 
in  the  ore  and  the  assay  and  analysis  of  each 
segregate  to  determine  the  disposition  of  the 
various    metal    ingredients. 

(2)  Intelligent  use  if  the  microscope  in  examina- 
tion of  heading,  cencentrate,  tailing,  and  inter- 
mediate products  ;  also  examination  by  the 
microscope  of  polished  sections  to  show  mineral 
association  are  vitally  important.  The  application 
of  this  work  to  certain  zinc-lead  ores  of  the 
Cceur  d'Alene  has  shown  that  in  200-mesh  par- 
ticles magnified  to  lin.  diam.  there  are  particles 
of  galena  tin-  apparent  size  of  wheat  grains  im- 
bedded in  solid  sphalerite  and  at  times  similar 
areas    of    sphalerite    surrounded    by    galena.         It    is 

evident  of  course  that  nothing  short  of  molecular 
dissociation  can  separate  zinc  and  lead  in  such 
ores. 

(3)  Wei  crushing  preliminary  to  tenting  for  flo- 
tation   ins    generally   yielded    ie<ults    from   5  to   10 

nt.     higher     than     is     yielded     be     the     same 
treatmenl    applied   to  ore  samples  crushed  dry. 

(■1)  Satisfactory  differentia]  flotation  of  zinc- 
lead  ores  of  the  ('our  d'Alene  can  be  made,  pro- 
vided the  on  are  no!  of  the  character  discussed 
in   paragraph   2.     Such    Beparati  cries 

of  BO  per  cent.,  with  lead  products  assaying  60 
per  cent,  lead  and  6  to  8  per  cent,  zinc:  and  zinc 
producf  containing  in  to  16  per  r»n( .  zinc  nud  5 
to  fi  per  cent.   hcid.     Mixtures  of   Nfo,   2  or  No.    I 

tl    oils    with    Coal  tar    creosote    in    sodium    sili- 

cate    or    carbonate    solution     generally    give 
results 

ured    under    laboratory    conditions 
may    nol    be   duplicated    under   mill    conditions   owing 
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to    difference   in    char  ■•    elimination  ol 

i    substances,    or    inclusion    of    certain    other 
substances  during  the  milling  process.     The   at 
mill-water   may   give   different    results  to  those  ob- 
tained   bv    employing    clean    hydrant    water 

l;  |;  Elder  Bhowed  in  the  laboratories  the  pos_ 
sibiiity  of  arranging  various  oils  in  the  order  of 
their  interfacial  tension  with  water.  I  he  first  oil 
[n  tin-  Beries  was  dropped  on  water  and  spread  into 
a  film  this  hl-.i  being  in  turn  displaced  by  a  film 
made  from  a  Irop  of  an  oil  of  lower  interfacial 
tension,  and  BO  on  down  the  Benes.  It  is  evident 
that  if  the  same  principle  could  be  applied  to  the 
attachment  of  oil  films  to  minerals,  and  if  a  deh- 
n;t,.  'affinities'  could  be  worked  out.  we 

have  made  some   further  progress  along  the 
ratial   flotation. 

An  effort  was  made  to  enumerate  important 
phases  of  flotation  concerning  which  information  is 
lacking.  The  following  were  agreed  upon  as 
needing    further    investigation  : 

(1)  Maximum   and    minimum  size  of   particles  re 
rable    by    fl<  tation. 

(2)  Relation  between  size  of  bubbles  and  size  of 
particle. 

(:<)   Relative    floatability    of    the    members   of    the 
Jena,   chalcopynte,  Bphalerite,   pyrite,  and 
pyrrhotite. 

'(4)  Influence  of  depth  of  column  on  effective- 
ness of  the  bubbles  in  collecting  mineral. 

Affinity  "i   adhesion  between  various  minerals 
ami    different    oils. 

[a  classification  desirable  preliminary  to  flotation? 

.1  Benjamin  Parker,  metallurgist  for  the  Inter- 
Btate-Callahan    Company,    in    an    informal    addn 

returning  to  the  ("<rur 
\I,.,H.  i,,.  bad  had  considerable  success  with  the 
DSe  of  si  i  gai  in  selective  flotation  on  a  small 
seal*-.  The  gas  immediately  renders  the  blende 
non-floatable,  thus  permitting  the  floating  of 
galena  in  presence  of  Bphalerite.  There  is  some 
question  whether  the  BO  i  besl  added  intcrmit- 
tently  in  thickeners  or  other  Btorage  tanks,  or 
w|,.  .,  l,c  used  in  better  advantage   in  the 

flotation  cell  itself.  An  interesting  point  was  made 
by  Mr.  Parker  on  the  effed  in  tin-  Interstate-Cal- 
lahan  mill  <>f  burning  sulphur  in  the  vicinity  of  the 
zinc  flotation  machine,  the  zinc  froth  b< 
'killed'  entirely  for  ;i  considerable  period,  to  the 
great    mystification    of    the    mill    operators. 

\1  ||  Sullivan,  metallurgist  of  the  Bunker 
1 1 1 1 1    smelti  ed    the    difficulties   introduced 

in  lead  smelt  im,'  practice  by  the  necessity  for 
handling  flotation  concentrate.  The  main  objec- 
tions   from    the    smelter's    point    of    view    are 

follows  :  — 

(1)  Difficulty  in  unloading  from  cars  when  re 
ceived  .'it  the  smelter,  much  of  the  material  being 
sticky  ■■"id  clinging  to  shovels,  the  wheelbarrows, 
Lin    walla,   .'ind   chiii'  d  bi         almost    im 

mple      In    i  ertain    i  asea    men    prac- 
tically  ret  .  <-f  the  matei 
in. 

(2)  Mechanical    handling    of    the    stuff    no    belt 
eyors,  belt    I  nd  the  like  is  in 

many    cases    impossible 

(.1)  F.xtreme  difficulty  in  getting  a  uniformlv 
roasted     product      from     the      Dwight     81     Lloyd 

machines  Lnmt>s  and  unroasted  mfl  ■  are  i"'1 
dined,    thus    leading    to    excessive    mat  te-prodnct  ion 

and  development  of  furnace-accretions,  unless 
re-crushed    and    re  roasted 

(I]  Extra  fuel  consumption  required  to  dry  the 
material. 


The  remedies  for  these  conditions  would  appear 
to  lie  in  more  careful  elimination  of  moisture  at 
the  mills  either  by  American  filters,  which  were 
reported  to  I"-  doing  good  work  at  the  Hayes  mill 
below  Kellogg,  or  iii  (diver  filters,  which  many 
mills  are  using.  The  Lowden  dryer  is  also  being 
used  at  the  Hayes  mill  with  fair  success.  A  new 
type  of  dryer  devised  by  Elmer  Brain,  who  is 
operating    a    tailing   mill    at    Kellogg,    was    reported 

to  be  giving   g I    results.     The   obvious   disadvan 

tage  of  paying  freight  on  water  makes  evident  the 
need  of  drying.  From  5  to  7  per  cent,  was  stated 
to  be  the  desirable  moisture  content  in  flotation 
concentrate  to  he  sent  to  roasters  of  the  D.  &  I. 
type  The  mixing  of  flotation  and  gravity  con- 
centrate would  appear  to  be  desirable.  I 
notation  operators  show  a  little  more  consideration 
for  the  smelters  a  penalty  will  have  to  be  placed 
on  flotation  concent i ate  carrying  excessive 
moisture. — Mining  and  Scientific  Press,  27th  Mar., 
1920,    p.    459.      (H.A.W.) 

Hydro-Metallurgx  "i  Zinc. — Zinc  sulphide 
most  ordinary  solvents,  not  being 
Bolved  with  Bufficient  rapidity  by  any  of  the 
commercial  acids,  heme  requires  roasting  be- 
fore the  majority  of  the  proposed  hydro-metal- 
lurgical processes  can  be  applied.  Sulphide  of  zinc 
is  one  of  the  most  refractory  sulphides  to  roast, 
on  that  account  the  cost  of  zinc  roasting  is  higher 
than  that  for  any  other  major  metal.  In  order  to 
get  the  zinc  into  solution  after  roasting,  it  may  be 
converted  into  a  sulphate  or  a  sulphide,  nr  hydro 
chloric  acid  maj  be  used  as  a  solvent  for  the  leach- 
iii,'  of  zinc  sulphide  ores  in  localities  having  in- 
dustrial plants  where  acid  is  a  useless  by-product. 
Hydro-fluosilicic  acid  is  also  recommended  [it  is 
used  at  Trail,  B.  C.  ]  as  being  a  desirable  - 
for  roasted  zinc  ores,  on  account  of  the  i 
precipitating  zinc  from  solutions  by  electrolytic 
methods. — D.  A.  Lyon  and  0.  C.  Rti.STON,  in  lim- 
ing and  Scientific  Prtas,  July  12,  1910,  p  54 
(H.R   \ 


MINING. 


A.TMOSPHKRK  Conditions  AT  TriE  Monnn  Yelho 
MlNK,  BRAZIL.-  With  regard  to  the  ventilating  ar- 
rangements nf  the  Morro  Velho  mine  owned  by 
the  St.  John  del  Key  Mining  Company,  Limited, 
and  situated  in  the  State  of  Minas,  Brazil,  which 
is  at  present  the  deepest  in  the  world,  the  lowest 
working  hem-  6,400  ft.  below  the  surface,  and 
3,650  below  sea  level,  the  underground  atmospheric 
conditions,  as  they  might  imagine,  were  very 
6evere.  Luckily  for  them,  the  rate  of  in 
of  rock  temperature  with  depth  was  considerably 
less  than  that  indicated  as  being  usual.  Wl 
the  latter  was  ]  deg.  Pahr.  for  every  7o  ft.,  theirs 
was  only    1    deg.    foi    every    lid   ft.,   although   there 

indications     that     the     rate    was    incn 
slowly   for  increased   depth,  so  that   for  the  lowest 
2,100     ft.     the     rate     was    about     1     deg      for    every 
W'.i    ft.       In     19i:t    he    was    entrusted     with    an     in- 

ition  into  this  matter  with  a  view  to 
coming  the  difficulties  and  rendering  the  mine 
workable  at  depths  considerably  greater  than 
those  which  had  been  reached.  The  only  in- 
struments he  had  wer«  an  aneroid  barometer  and 
vet  bulb    end     dry-bulb    thermometers.       Reading! 

takei     at    every    level     rierht    down    through 
the  mine,  and  the  results  were   ;  lotted  on  diagrams 
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having  depth  in  feet  for  base.  It  was  l.,und  that 
the  dry-bulb  temperature  at  one  point  in  the 
mine  remained  practically  constant  all  the  year 
round,  but  that  the  wet  bulb  temperature  under- 
went considerable  variations.  For  the  same  dry 
bulb  temperature  and  barometic  pressure  the  wet- 
bulb  temperature  depended  on  t lie  moisture  con- 
tent, and  the  tests  he  took  showed  that — the  con- 
ditiuns  being  equal,  and  as  might  have  been  ex- 
pected, the  mine  being  a  dry  one— the  moisture 
a  Qtent  at  any  point  underground  (and  therefore  the 
wet-bulb  temperature  at  that  point)  depended  al- 
entirely  on  the  moisture  content  of  the  sur- 
face air  entering  the  downcast  shaft.  The  whole 
question,  therefore,  was  to  find  by  analogy  from 
the  diagrams  that  volume  of  the  entrance  moisture 
contents  which  would  give  wet-bulb  tempertures 
in  the  working  zone  below  what  had  been  fixed 
upon  as  the  limiting  value — corresponding  to  the 
60  deg.  Fahr.,  mentioned  in  the  Report.  Then  the 
temperature  at  which  the  air  when  saturated  with 
moisture  would  have  this  required  initial  moisture 
content  was  that  to  which  the  downcast  air  would 
have  to  be  reduced  before  it  entered  the  mine. 
By  hourly  hygrometric  observation  at  the  sur- 
face, extending  over  a  whole  year,  the  worst  con- 
ditions likely  to  be  reached  by  the  surface  air 
were  approximately  known.  Hence,  knowing  the 
volume  to  be  dealt  with,  the  amount  of  refii 
tion  necessary,  power  required,  an(5  so  on,  could 
be  calculated.  In  their  own  case  it  was  found 
from  the  diagram  that  in  order  that  the  wet-bulb, 
temperature  in  the  stopes  should  not  exceed  82 
des:.,  which  they  had  fixed  upon  as  a  maximum 
desirable,  the  initial  moisture  content  must  not  be 
more  than  about  50  grains  per  pound  of  dry  air, 
corresponding  to  a  saturated  condition  at  45'5  deg. 
Fahr.  The  plant,  which  was  now  being  erected, 
was  capable  of  eliminating  about  100,000  B.T.U. 
per  minute.  This  corresponded  to  the  cooling  of 
the  volume  of  air,  80,000  cub.  ft.  per  minute  from 
an  initial  wet-bulb  temperature  of  72  deg.  (slightly 
below  the  maximum  actual  condition)  to  43'5  deg., 
so  that  it  was  on  the  safe  side.  As  the  surface 
wet-bulb  temperatures  varied  during  the  year  be- 
tween 75  deg.  and  freezing  point  (32  dei;.),  it 
would  be  understood  that  the  refrigerating  load 
on  the  plant  would  be  a  very  variable  one.  To 
meet  those  conditions  they  were  dividing  the 
plant  into  six  stages,  each  complete  with  its  own 
motor-driven  ammonia  compressor,  condenser,  and 
evaporator.  The  number  of  those  sets  running  at 
one  time  would  of  course  depend  on  the  initial 
temperature  conditions.  The  air-cooling  would  be 
accomplished  indirectly,  as  it  would  be  deadly 
to  have  ammonia  mixed  with  the  entering  air. 
Therefore  the  ammonia  would  be  used  to  cool 
water  which  in  its  turn  would  cool  the  air  as  it 
pissed  through  by  Heenan  air  coolers. — E.  DAVIS, 
Iron  and  Cord  Trndrs'  TttvitW,  Sept.  12,  1919,  p. 
322.      (J.    A.    W.) 


Abstract  of  Patent  Applications. 


692/19.      Wood  worth,    Tregaskis    and    others.      Im- 
provements in  magnetic  separators.     26.8.19. 
This    application    relates    to    magnetic    separators 

for    ore    and    other    substances    or    material.       The 

claims  are  ten  in  number,  and   arc  as   follows  : — 
1.   In   a   magnetic   separator,    tin'    provision   of   an 

auxiliary   pole    (as   11)    substantially   as   and    for   the 

purpose  described. 


-    A  magnetic  separator  according  to  'he  pi 

dm,    in    which    the   auxiliary    i  \  ideil 

with  an  energising  coil  (as  66)  substantially  as  and 

for  the   purpose  described. 

9    A   magnetic  Beparaf  either  ot 

the    preceding    claims,    in    which    the    auxiliary    pole 

is  adjustable  independently  of  the  pole  with  which 
onnected,  substantially  as  and  for  the  purpose 
desci  ibed. 

i    A  magnetic  separator  according  to  Claim  1.  in 
which  the  main  pole  Bystem  provides  two 
the  auxiliary  pole  a  third  zone,  which  lat t ■  ■     -  avail 
able   for  the   separation  ,,f   magnetic  buI 
varying  permeabilities,  substantially  as  described  in 
connection  with  the  accompanying  dri wings. 

5.    In     a     magnetic     separator,     thi  on     of 

supplementary   adjusting   means   for  the   main  pole 
or  poles,   substantially  as  described. 

0.  A  magnetic  separator  according  to  Claim  o,  in 
which  the  said  adjusting  means  consist  of  distance 
pieces  or  plates  of  suitable  thickness  or  proportions, 
substantially  as  described. 

7.  In  a  magnetic  separator  providing  the  guards, 
for  the  edges  of  the  pole  pieces  with  extensions  or 
their  equivalent  for  carrying  the  guide  pulleys  for 
the  cross  belt  or  belts,  substantially  as  described. 

8.  In  a  magnetic  *  separator  according  to  any  of 
the  preceding  claims,  the  provision  of  a  device  or 
tapper  (as  63)  intermediate  the  poles,  substantially 
as  and  for  the  purpose  described. 

9.  In  a  magnetic  separator,  according  to  any  of 
the  preceding  claims,  tie  driving  means  which  is 
characterised  by  the  employment  of  straight  a& 
opposed  to  cross  belts,  substantially  as  described 
in  connection  with  the  accompanying  drawings. 

10.  A  magnetic  ore  separator  instructed  and 
arranged  to  operate  substantially  as  hereinbefore 
described  in  connection  with  the  accompanying 
drawings. 


760/19.      T.    J.    Armstrong    (S.A .),    Ltd.      Improve 
ments  in  apparatus  for  manufacturing  reinforced 
and  other  concrete  pipes,  columns  and  the  like 
18.9.19. 
This  application  refers  to  an  apparatus  or  machine 
for   manufacturing    concrete    ami    similar   pipes    and 
the  like,  comprisim:  a  stationary  mould  and   means 
of  rotating  within  said  mould,  said  means  operating 
to    impel    or    throw    the    concrete    or    lil. 
against    the    wall    of    the    stationary    mould    and    to 
impart   the  requisite   internal    shape   to  the   pipe   or 
the  like,  substantially  as  described. 


975/19,    976    19,    977/19,    97s    l:»       Messrs     Vickers. 
Ltd.      27.11.19. 
All   these   applications   refer   to   improvements   in 
or  relating  to  systems  for  driving  machinery  subject 
to   fluctuating  loads. 


1091/19.     Continuous  Centrifugal   Separators,   Ltd 

Improvements    in    continuous   centrifugal    dean 

ters.  24.12.19. 
This  application  IS  for  a  further  development  of 
the  Mauss  centrifugal  machines,  in  which  the  drum 
consists  of  a  number  of  separating  chambers  with 
conical  walls,  capable  of  being  periodically  parted 
for  discharge  of  solids.  Provision  is  made  tor  con 
tinuous  discharge  of  clarified  Liquid,  and  an  observe 
tion  launder  is  provided  to  enable  the  periods  of 
discharge  to  be  determined. 

123  '20.     W.  TL    Sume,      Improvements  in  or  relating 
to  the  moulding  of  concrete  products.     12.2.20. 
This    specification    relates    to    improvements    in    or 
relating  to  the  moulding  of  concrete  products. 
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140/20.  W.  J.  W.  Strong.  Temperature  indicating 
apparatus.  19.2.20. 
The  object  of  this  application  is  an  instrument 
for  measuring  the  temperature  due  to  the  expansion 
of  a  chain  of  linked  strips  of  metal  actuating  on  a 
lever,  to  which  is  attached  a  pointer  with  a  dial 
similar  to  an  ordinary  pressure  gauge. 


209/20.  Society  Beige  d'Outillage  Pneumatique 
(Ateliers  Rorive),  Societe  Anonyme.  Auto- 
matic Stopping  device  for  pneumatic  pike- 
hammers  and  other  pneumatic  tools.     11.3.20. 

The  applicant  states  that  the  subject  of  the  pre- 
sent application  is  an  improvement  on  No.  353/19, 
and  has  for  its  object  the  provision  of  improved 
automatic  stopping  means  actuated  by  -impressed 
air  for  Diieumatic  tools 

According  to  this  application,  the  cylinder  of  a 
pneumatic  hammer  is  fitted  with  a  sliding  liner 
which  extends  the  full  length  of  the  cylinder,  and 
at  the  front  end  makes  contact  with  a  collar  on 
the  tool.  Internal  port-openings  are  so  arranged 
that  there  is  a  constant  tendency  for  the  air  pres- 
sure (when  the  air  is  turned  on)  to  force  the  liner 
out  of  the  cylinder  so  that  the  end  of  the  liner 
projects  a  limited  distance  from  the  front  of  the 
cylinder. 

The  valve  is  of  the  cylindrical  type  originally 
introduced  by  Boyer,  and  operates  outside  the  liner; 
suitably  arranged  ports  in  the  latter  communicate 
with  the  valve. 

The  ports  in  the  liner  are  so  arranged  that  when 
the  liner  is  pressed  out,  communication  with  the 
valve  is  cul  off;  but  when,  through  the  tool  being 
pressed  against  the  work,  the  collar  on  the  tool 
pushes  the  liner  bark  to  its  rear  position  in  the 
cylinder,  communication  is  retored  with  the  valve 
through  the  ports  in  the  liner.  In  this  way  pressing 
the  tool  up  tn  its  work  at  the  same  time  opens  its 
supply  of  air,  and  removing  pressure  from  the  tool 
(ut-  off  its  supply  of  air. 

332/20.        M.ssrs.     William    Russell     and     Minerals 
paration,     Limited.       Improvements    in    and 

relating    to    coal-washing    and    the    apparatus 

theri  1.20. 

This  specification  describes  the  treatment  of  fine 

Duff  coal   mixed   with  shale  in  a   washing  machine 

where  it   La  violently  agitated.     A  small  quantity  of 

mineral,  animal,  or  vegetable   Frothing  agent    being 

added  during  the  agital (from  I  to  5  lbs.  per  ton 

of  f rot hiir_'  ageni  to  1  ton  of  coal  handled)  foi 
the  recovery  of  clean  coal  from  the  mixture  of  Duff 
. 1 1 1 <  1  shale  and  pyriti 

471/20.  W.  A.  Curless  Co.  (Inc.).  Concrete  pipe 
5.20. 
This  application  refers  to  a  machine  for  making 
concrete  pipes,  comprising  a  rotating  mould,  a  rela- 
tively fixed  core  and  a  tamping  bar  mounted  on  a 
Bwinging-head  on  a  stationary  post,  the  said  head 
being  adjustable  in  a  position  at  right  angles  t 
the  rotation  of  the  mould  and  reciprocated  in  guide 
sockets  carried  on  and  adjustable  with  the  Bwinging- 
head,  substantially  as  and  for  the  purpose  Bet  forth. 


665/20.     J.   Miller.     Improvements  in  and  relating 
1  20. 
This  application  relates  to  improvements  in  pres- 
sure filters,  and  consists  of  a  chamber  mounti 
hollow  trunions. 
The  liquor  to  be  filtered  passes  into  the  chamber 
igh   one   bunion,   thence  through   the   filtering 
medium  and  out   through  the  other  trunion. 


The  filtering  medium  suggested  is  megass  or 
similar  material  which  is  fed  into  the  chamber 
through  an  opening  at  one  end  and  then  subjected 
to  pressure  by  a  simple  mechanical  contrivance 
operated  by  means  of  a  hand  wheel  outside  the 
cover. 


Seymour  Memorial  Library. 

The    following   books    have    recently    been    added 
to  the  Library  : — 
"  The    Mines    Handbook    and    Copper    Handbook 

(1920),"  W.  H.  Weed. 
Manual  of  Petrographie  Methods,"  A.  Johannsen. 
"  Metallurgical  Calculations,"  J.   W.   Richards. 

Igneous  Rocks  and  their  Origin,"  R.  A.  Daly. 
"  Catalysis  in  Theory  and  Practice,"  E.  K.  Rideal 

and    H.    S.    Taylor. 
"  Manganese  Ores,"  A.   H.   Curtis. 
"Tin  Ores,'    ft.   E.   ftastall  and  W.  H.  Wiloockson. 

Industrial   Cases   (1920),"    H.    C.   Greenwood. 
"  Explosives,"  E.  de  Barry  Barnett. 
"Machine  Tool  Operation,"   H.   D.  Burchardt. 
"  Reinforced  Concrete  in  Practice,"  A.  A.  H.  Scott 

ment,"    B.    Blount. 
"  Asphalts  and   Allied   Substances,"   H.    Abraham. 
"  Forging  of  Iron  and  Steel,"  W.  A.  Richards. 
"The    Thermionic    Valve    in    Badiotelegraphy    and 

Telephony."  J.   A.    Fleming. 
"  Refrigeration,"  M.    W.   Arrowood. 
"  Practical    Electric   Welding,"    H.    B.    Swift. 
"  Electro  Plating,"   A.   Watt. 
"Lathes:       Then      Construction     and     Operation," 

G.   W.   Burley. 
"Lathe   Work    (1918),"    P.    N.    Hasluck. 
"  Tube  Milling,"   A.    Del  Mar. 

■line    and     Kerosene    Carburettors,"    V.     W 

Fage. 
"Compressed   Air    Plant    (1919),"  R.   Peele. 
"Sheet    Metal    Workers'    Manual,"  L.   Broemel. 
"Oils.    Fats   and    Waxes,"    6.    Martin. 
"The    Ownership    and    Valuation    of    Mineral    Pro- 
perty."  ft.   A.   S.    Redmayne  and  G.   Stone. 
"The     Production    and    Treatment    of    Vegetable 

Oils,"    T.    W.    Chalmers. 
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CHEMICAL    METHODS  OF   DE-AERATION  OF  WATER  OR   SOLUTIONS 


l'.\    II.  A.  White  (Member  of  Council.) 


The  amount  of  dissolved  oxygen  met  with 
in  cyanide  solutions  or  in  boiler-water  feeds 
may  vary  from  1  to  ID  mgm.  per  litre,  and 
in  the  following  figures  6  mgm.  per  litre  is 
aed  to  be  present,  and  the  necessary 
corrects  a  must  be  made  in  any  other  case. 
This  0  mgm.  per  litre  is  equivalent  to:  — 
0'0006  or  6  parts  pei  million,  or  alter- 
natively 0-012  lb.   per  ton  of  2,(100  lb. 

Tli-  total  Las  dissolved  in  alkaline  solu- 
tions will  We  about  '1  by  volume  at  N.T.I'., 
and  this  would  represent  about  40  of  tin' 
volume  of  the  solution  at  an  absolute  pres- 
Bure  '>f  1   20  <  t  an  atmosphere. 

1  am  not  aware  that  at  present  any  indus- 
trial methods  are  largely  used  for  removing 
dissolved  oxygen  from  solutions,  though  such 
would  possibly  be  profitable  in  the  case  of 
certain  operations  in  the  tanning  oi  leather 
and  in  the  us.-  of  "  vat  "  dyes.  Neverthe- 
bhe  operation  of  chemical  reduction  is 
one  frequently  employed  in  industry,  and 
where  fluids  are  concerned  the  chief  agents 
employed  are  principally  nascent  hydrogen, 
ferrous  -aits,  sulphites,  hyposulphites 
i  sometimes  known  as  hydrosulphites)  and 
thiosulphates. 

tie-  purpose  ■  f  removing  oxygen  from 
cyanide  solutions  before  gold-precipitation, 
or  from  boiler-feed  water,  the  ideal  chemical 
compound  should  fulfil  the  following  condi- 
tions :  — 

l  1  i    Low    price    and    easy    supply. 

2    Insolubility  alter  oxygen  absorption. 
(8)  Freedom       from       other       undesired 
reactions. 
I     Rapidity  of  reaction  with  oxygen. 

ipacity  for  oxygen  absorption. 


With  reference  to  (1)  it  is  obvious  thai  a 
nt  winch  must  remove  0'012  II 
oxygen  for  a  small  fraction  of  a  penny  pi  r 
ton  will  have  to  be  a  chemical  which  is 
quoted  at  a  puce  per  ton,  and  not  one  like 
pyrogallol  and  other  photographic  develop*  rs 
which  are  quoted  at  a  price  of  shillings  per 
ounce,  though  such  substances  answer  well 
requirements  |  I)  and  (5). 

(2)  Insolubility  after  the  reaction  would 
rule  out  hyposulphites  which  are  sold  under 
various  trade  names  for  use  in  the  dye 
industry,  even  if  the  cost  for  our  pi 
purpose  were  not  ..ut  of  the  question:  they 
are,  however,  readily  prepared  from  the 
cheap  materials,  zinc  and  sulphur  dioxide. 

(."»)  ferrous  sulphate  cannot  be  used  in 
presence  of  cyanides  even  in  dilute  solution 
as  is  demonstrated  by  experiments  detailed 
later  on,  owing  to  the  well-known  formation 
of  ferrocyanide  and  consequent  destruction 
of  cyanide. 

I      Sulphites    and     t  hiosulphates    do    not 

react   with  dissolved  oxygen  with  anything 
like   the    required    rapidity,    and    in    the 
of    the     latter     there     is     also     an     undesired 
(though   very  slow)   reaction   with   cyanide  to 
form    thiocyanates.      Sulphides   are   similarly 

ruled  out,   for,   though   the  action   is  more 

rapid,  yet  the  first  product  of  the  reaction 
is  ihiosulphate   ;is   above. 

As  sulphite    and    t  hiosulphat  e   are    actually 
present    in   -mall    quantities    in   cyanide   solu 
fions    which    are    at     the    same    time    nearb 
saturated   with  oxygen  a   further  investiga 

tion  was  dispensed  with.  The  only  sub- 
stances so  far  investigated  as  likely  to  lie  of 
value  in  the  required  directions  are  ferrous 
sulphate,  manganese  sulphate  and  tannin 
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t.j  ji  mni  ntal. — Four  Winchester  quart 
bottles  were  simultaneously  filled  with 
solution  entering  slime  boxes,  and  the 
stoppers  inserted  without  air  bubbles. 
Three  were  taken  lor  the  purpose  of  adding 
tannin,  ferrous  ammonium  sulphate,  ami 
manganese  sulphate  respectively,  and  the 
fourth  was  for  preliminary  analysis.  The 
stoppers  were  withdrawn  for  the  addition 
ot  each  chemical  in  solid  form,  and  were 
then  at  once  replaced  without  inclusion  ol 
air  bubbles.  After  thorough  shaking  till 
solution  was  complete,  tin-  bottles  were  left 
standing  23  hours  for  settlement  ol  Hi''  pre- 
cipitates. Thereon  a  portion  was  siphoned 
.  it  carefully  into  -'500  cc.  bottles  for  oxygen 
determination,  and  the  remainder  of  the 
solution  was  filtered  off  \'m  the  rest  of  the 
analysis.  Temperature  was  taken  b< 
and  after  completion  of  the  tests.     The  aim 

in  each  case  was  to  have  a  slight   amount    ol 

oxygen   left   after  completion  of  reaction  so 
that    an    estimate   of  the   efficiency   of   the 

chemical  used  could  he  made. 

Results. — 

Initial    conditions    and    analysis 
Temperature,    18  ('. 
O.xvgen,  5'5  mgm.    per  litre. 
KCN      (free)     Crt)0!t 
KCN     (total)    0"0 in     . 

\alln  001 10 

\a  S  0  0*0]  I 

Ma  SO  trac< 

Kf\s  0-004 

K,FeCy6  Nil. 

(A)  Tannin.  (As  a  pure  commercial  pn> 
duel  was  used  the  old  formula  is  retained 
instead  of  Fischer's  gluooside  formula  I. 

Probable  reaction. 

<  ,.11  ,u,     2CaO  +  Oa= 

l      ii  -  -      CaO     3B  0 

322*08  :  160*04  I    :   32. 

L0065  :  5-001  I -di  10 

60-30  :  30-00  :  6'00  mgm.  per 
litre. 

0-006  :  0*0030  0-0006  per   cent. 

0-12]  :  0-060  :     0012     lhs.     per 

P  n  ol   'I, <  100  lb. 

A  blue  green  precipitate  firs!  formed 
changed  Blowlj  to  light  greenish  yellow,  and 
settled  very  slowly,  so  that  a  perfectly  dear 

solution    was    not    obtained    even    after   '!'■'> 

hours       The  precipitate  was  soluble  in  acetic 

acid,    and    was   apparently   reduced    again    hy 

1,;,\  ing,  the  colour  changing  from  deep 
brown  to  colourlfee,  and  the  resulting  solu- 
tion   giving    characteristic    reactions    with 

•  I'n  Bodeker'a  reaction. 

i  2  Nat  m  for  CaO 


ferric    chloride    and    with    ammonium    ferri- 
cyanide. 

The  filtered  solution  showed  no  reaction 
for  tannin  with  ammonium  ferricyanide  and 
ammonia,  though  this  was  shown  to  be  sen- 
sitive to  one  part  in  200,000.  This  is  im- 
portant, as  tannin  was  shown  to  cause 
plating  of  lead  on  zinc  shaving  in  place  of 
the  usual  feathery  deposit  necessary  for  good 
gold  precipitation. 

Final  conditions  and  analysis  after  23  hours. 
Temperature,  8  C. 

Oxygen,   0*5    mgm.    pel    Litre     loss    5*0   mgm.    per 
litre. 
Oxygen    after    shaking    vigorously    with    air,    7  0 

per  litre. 
KCN      (free)     0009%— no  change. 
KCN      (total)    0-010%— no   change. 

NaHO  0-0104%— loss  00031 

v,  SjO  (r012%— no  cha 

N  a  SO,  .Nil — no  change. 

Kl   N-  0-004",      oo   change. 

K  FeCy6  Nil — no  change. 

The  capacity  of  the  bottle  was  2,775  CC. 
and  0*130  gm.   of  tannin   was  taken.     The 

n   removed    was    1      —        _m..   while  the 

tannin    according    to  d    above    was 

equivalent  to  12*92  mgm.   Oxy$ 

requires    just    l<>   times   its   weight   of  pure 

tannin   for  complete   removal,   and  the  differ- 
ence    between     theory    and     practice     is    not 

noticeable. 

The  loss  in  alkalinity  0*0036  compares 
favourably  with  the  theoretical  00030  ,  and 
a  duplicate  experiment  without  filtration 
showed  loss  of  0*0032  .  bo  that  theory  and 
practice  are  again  very  close  indeed.  The 
of  lime,  amounting  to  0*044  lb.  per  ton 
of  solution,  is  less  than  in  the  other  experi- 
ments and   is  not   a  serious  matter. 

\-    wattle-bark    contains    up    to   35%    of 

tannin,    and    the     extract      ;s    made    in    this 
country,   the   possibility   of  its  use   appears 
to   be   a    matter  ..f   price,    which    must   not 
ed  2d.  per  lb. 

(B)  Ferrous     Ammonium     Sulphate. — A 

similar    experiment     using    2    gram    of    this 

substance  gave  the  result  that,  although  the 

oxygen  was  practically  all  removed,  yet  half 

the  cyanide   was  destroyed.      \hout    I  5  of 

the  ferrocyanide  formed  was  in  solution,  and 

the  rest  as  prussian  blue.     Tl  about 

82     ol  the  iron  salt  was  used  agaii    I 

and     18       wasted    on    the    expensive    side 

'on,    which    involved    a    !•  anide 

to    the    value    of   more    than    one    penny    per 

lution.     The  loss  of  alkalinity  was 

what  greater  than  the  th<    n  I  cal,  but 

the  solution   was  filtered,   and  no  doubt  the 

precipitate  absorbed  h   small  amount.     The 
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•  experiment  is  placed  on  record  to  make 

it  perfect^  clear  thai    ferrous  salts  cannot  be 

in  practice  for  removing  oxygen  from 

cyanide     solutions,     however     obvious     the 

seem  in  theory,  [n  thi 
boiler  feed  water,  however,  the  cosl  would 
amount  to  about  0*4  d.  per  ton  it  ferrous 
Bulphate  were  made  from  scrap  iron  and 
n<  n  sulphuric  ac:d;  filtration  in  covered 
tanks  would  probably  be  necessary,  tl 
it  tannin  were  used  instead,  even  settlement 
would  be  superfluous  in  view  of  the  advan- 
of  having  colloids  presenl  to  hinder 
scale  formation. 

Manganest   Sulphate. 
Probable  reaction. 
Mush,      ilMi     CaO  •  (t 

CaSO,  -  MnO„  ■   III.". 


223-06 

5607 

:     1600. 

L394 

;     3-503 

:       100. 

-    65 

:    2102 

6*00     mgm.    per 

litre. 

0-0084 

:     0-0021 

00006  per  cent. 

0-167 

0-042 

0-012      lbs.     per 

2,000  lb. 

line  manganese  dioxide  0-065  lbs. 
per  ton. 

Corresponding  sulphuric  acid  0'074  lbs.  per 
ton. 

In  this  case  a  brown,  bulky  precipitate  is 
formed,  which  settles  rapidly,  leaving  a  per- 
tly clear  solution.  The  precipitate 
becomes  nearly  black  on  filtration,  and  pro- 
bably contains  some  unaltered  manganous 
oxide  and  a  fair  amount  of  adsorbed  calcic 
hydrate. 

Analysis  of   solution   after   completion  of 
reaction  :  — 


Temperature   *°  C. 

•en,    I'O    mgm.    pei 

litre. 

K<   \      (fi 
KCN     (total) 
N.-.HO 

\;,   S  0 

Na  -'» 
KCN  S 
K  Fey 


litre     loss    i'">   mgm.    per 


OMO,      qo  change. 
null  '.      no   change. 

0  0084  .     loss-  56 

0012%     no  change. 
Nil     no  cha 
n  in, i        no  i  bat 
Nil     no  chang 

Capacity   of  the  bottle  was  2325  cc.   and 
0'190  o  1 1 1 .  of  crystals  of  manganese  Bulphate 

taken. 

The  oxygen  removed  amounted  to 
10*47  mgm.  againsl  13'63  mgm.  for  the  salt 
used,  so  that  the  efficiency  was  onlj  77 
of  the  theoretical.  A  previous  experiment 
had  shown  only  70  efficiency  with  the 
amount  of  oxygen  remaining,  and  it  is 


ble  tiiat  ttie  reacts  :i  will  not  remove 
n  quite  completely.  The  lose 
alkalinity  was  nearly  twice  the  theoretical 
amount,  and  this  must  be  put  down  chiefly 
to  ads*  rption.  There  was  no  trace  of  the 
formation  of  manganocyanides  which  ap- 
pears to  take  place  onl;j  in  much  more  c  a- 
centrated  solutions.  If  the  manganese 
sulphate    were    made    from    local    black   o 

not   a   very  easy  matter)  ana  the  pre- 
cipitate regenerated  with  sulphuric  acid,  the 

O  s\    would    amount    to    about    0'  Id.    pel 
of  solution  treated.     As  power  required  for 
mechanical   de-aeration   cannot   well   ^■•■ 
0'ld.  per  ton  of  solution,  it  is  clear  that  any 
chemical    process    will    have    ;i    very    severe 
competitor. 

As  pure  tannin  itself  would  be  too  c<    I 
for  use  in  de-aeration   of  solutions,   experi- 
ments   were    mad-    with    wattle   bark,    which 
is    usually    estimated    to    contain    about    30 
of  tannin  (only  slowly  soluble  in  cold  v. 
and  with  commercial  extract  of  wattle  bark, 
containing  up  to  69%  of  tannin,  kindly  sup- 
plied   to   me   through   Dr.    Caldecott.      The 
bark   was  taken   from   local  trees,  dried   and 
coarsely  powdered,  or,  rather,  pounded  into 
shreds,  while  the  extract  was  ground  to  pa  - 
a    200-mesh     sieve;     it     funis     to     clot     into 
gummy  masses  on  placing  in  water,  but  dis- 
solves completely  though  slowly. 

h)  Comparison  of  extract  and  bark  with 
tannin  in  water.  Rand  Water  Boar  1  water 
used. 

Initial  conditions  for  7)1 ,  2,      •">,    I  ami  5. 

Temperature,  17  C. 

Oxygen,  6*5  m<:m.  per  litre. 

Xallu  to  phenolphthalein,  nil. 

NaHo  to  methylorange    0*013    . 

Stoppered    Winchester   quarts   were    used 

completely    lull    of    water,    and    the    various 
reagents  added. 

( 1 ).  1  |  277.".  ee.  o-  L50  gm.  tannin,  and 
2-8  cc.  of  2N  NallO  added.  A  dirty  greenish 
cloud  first  form  1  chi  rig<  •  to  lighl  bio  \  n 
ppt..  and  faint  yellow  clear  solution,  for 
which  deduction  of  l>\~>   must    be   mad.-   fr   m 

j  •  a  detei  minal  ion.     21  hours. 
Temperature,  18  C. 
Oxygen  (2*0    0*5)  1  '5  mgm.  per  litre. 
Xallo  fP.P     0*0042 
Xallo  i  Me  0)  00202 
Loe  gen  is  thus  0*093  gm.  per  gm. 

bannin.       bo--    of    alkalinity     (to    ph. 
phthiilein)  is  0-0058%,  show  in-  a  Luvater  con- 
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sumption  of  alkalinity  than  with  cyanide 
solution,  but  a  smaller  efficiency  of  oxygen 
removal. 

(D.2)  2690  cc.  0-1.30  gm.  tannin,  but  no 
soda  added.  Opalescent  white  cloud  was 
formed,  \vh:ch  did  not  change  or  settle  in 
19  hours. 

Temperature,   125  C. 

Oxygen,  4'5  mgm.  per  litre. 

NTaHO  (P.P.)    0-000. 

NaHO  (Me.O)    0-0120%. 

Loss  of  oxygen  is  only  0*036  gm.  per  gm. 

of  tannin,  which  indicates  that  boiler-feed 
water  must  be  made  distinctly  alkaline  to 
phenlophthalein  before  rapid  removal  of 
oxygen  can  take  place,  and  suggests  that 
water  used  for  making  bark  extract  should 
be  neutral  to  methylorange. 

(D.3)  2630  cc.  0-150  gm.  Extract  and 
2-6  cc.  of  2N  NaHO.  A  transparent  brown 
solution  was  formed,  and  no  ppt.  showed. 
Colour  of  solution  required  1*50  to  be  de- 
ducted from  test.     19  hours. 

Temperature,   12'5  C. 

Oxygen  (3-1*5),   1*5  mgm.   per  litre. 

NaHO  (P.P.)     00046. 

NaHO  (Me.O)     0*0268    . 

Loss  of  oxygen  is  thus  0*088  gm.  per  gm. 
of  haik.  Loss  of  alkalinity  to  (ph.  phtha- 
phthalein  is  0*0032  .  Thus  extrad  is  almost 
as  efficient  as  tannin  for  boiler  water,  and 
even  consumes  less  alkali.  The  absence  of 
ppt.  is  a  further  advantage. 

(D.4)  2600  cc.  POO  gm.  wattle  hark  and 
2-7  cc.  2N  NaHO.  The  hark  mostly  sank 
to  the  bottom,  leaving  a  fairly  clear  brown 
solution,  requiring  the  deduction  of  2'00  from 
the  oxygen  test.     Time,  21  hours. 

Temperature,    1H  C. 

Oxygen,  (3*0     -0),  1*0  mgm.  per  litre. 

NaHO  I  P.P.      0*0046    . 

Nallo  i. Me.oi     0*0286 

Loss  of  oxygen  is  thus  0*0147  gm.  per  gm. 
of  bark,  Lost  I  alkalinil  y  to  i  Ph.  phtha- 
lein),  0*0054    .     This  would  indicate  16     ol 

tannin    in    the   hark,   but   only   a    poor  extrac- 
tion is  expected  in  the  cold. 
(D.5)  2660  cc.   1*00  gm.  wattle  hark  and 

no  soda  added.  The  solution  was  much 
lighter  in  colour  than  when  soda  had  been 
added,  and  required  a  deduction  <>f  1/0  from 
0  test.    21  hours. 

Temperature,   18  C. 


Oxygen  (6*0-1-0),  5-0  mgm.   per  litre. 
NaHO  (P.P.)     0-000. 
NaHO  (Me.O      001  W    . 

I.-  -s  of  owgen  is  onh  ()-(JU4  gm.  per  gm. 
of  bark,  but  as  was  also  the  case  with  (D.2 
tannin  without  added  alkali,  the  alkaline 
ferricyanide  test  showed  the  presence  of  un- 
altered tannin.  It  is  therefore  clear  that 
alkalinity  to  phenolphthalein  is  required  to 
enable  tannin  to  remove  oxygen  effectively. 

E)  Comparison  of  extract  and  bark  with 
tannin  in  weak  cyanide  solution. 

Solution  i  ntering  slime  boxes  was  used. 
Initial  conditions:-   For  El,  2,  3,  -I  and  5. 
Temperature,  17  C. 
( )xygen,  6*5  mgm.  per  lit 

NaHO,  0-0058%. 
KCN,  0-012%  (free). 

The  same  bottles  and  methods  were  used 
as  in  il>)  experiments,  but  the  time  in  each 
case  was  only  approximately  rive  hours. 
The  appearance  presented  was  much  the 
same  as  in  water,  but  the  extract  showed  in 
these  cases  a  small  ppt. 

(E.l),   2775  cc,  0-150  gm.   tannin. 

Temperature,  18  C. 

Oxygen   (1*0*5)     0*5  mgm.    per  litre. 

Nallo  0*0038    . 

KCN     0-012%. 

Loss  of  oxygen  is  thus  0111  gm.  per  gm. 
of  tannin.  Loss  of  alkalinity  is  0*0020  . 
therefore  five  hours  is  evidently  quite  suffi- 
cient for  the  reaction. 

(E.2),  2690  cc,  0-180  gm.  extract. 

Temperature,   18  C. 

Oxygen   (1-5-1*0)     0-5  mgm.   per  litre. 

NaHO     00043. 

KCN     0-012%. 

LiOSS  ot  oxygen  is  thus  0*090  gm.  per  gm. 
of   extract.      I.  alkalinity    is   O'OOK)    . 

Though   sufficient  extract    had  been   added   to 

remove  all  the  oxygen,  there  was  a  Little  still 
left,  and  a  trace  of  tannin  was  also  shown  to 
alkaline    ferricyanide,  so    that    the    reaction 

doe8  QOl  proceed  to  absolute  completion 
without  some  excess  of  tannin.  However, 
this  fact   is  only  of  theoretical  significance. 

I".  3),  2630  cc  .  0*150  gm.  extract 
Temperature,  18  C. 

Oxygen,  (2*0-  CO).  1*0  mgm.  per  litre. 
Nallo  0-0052%. 
KCN,     0120%. 
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Loss  of  oxygen  is  thus  0-096  gm.  per  gm. 

stract.    Lobs   of   alkalinity    is   0-0006°/. 

A  slightly  better  efficiency  of  oxygen  removal 

is  shown  with  cyanide  than  with  watei  as  in 
the  case  of  tannin. 

.  2670  cc.  1-00  gm.  of  wattle  bark. 

Temperature,  18  C. 

Oxygen  (2'5-rO),  1*5  mgm.  per  litre. 

N'allO  0-0038%. 

KCX     0-012%. 

Loss  of  oxygen  is  thus  0-0134  gm.  per  gm. 
<>f  hark.  Loss  of  alkalinity  is  0-0020%.  This 
shows  only  about  12%  of  tannin  extracted  in 
the  five  hours. 

(E.5),  2660  cc.  1-152  gm.  wattle  bark. 

Temperature,  18  C. 

( tacygSn  |  1*5-  1/0),  0-5  mgm.  per  litre. 

NaHO  0-0038%. 

KCN,  0-012    . 

Lh  ss  ol  oxygen  is  thus  0-0120  cm.  per  gm. 
of  bark.     Loss  of  alkalinity  is  0-0020    .     This 
-hows  some  slight  falling  off  in  efficiency 
as  the  last  traces  of  oxygen  are  going. 

Solution  from  (E.2)  was  thoroughly 
shaken  for  five  minutes  in  a  half  empty 
l>ottle  at  a  temperature  of  8*5  C,  and  was 
then  found  to  contain  8'0  mgm.  of  oxygen 
per  litre,  which  shows  that  re-aeration  of 
such  solutions  after  extract  treatment  is  as 
easy  as  in  the  case  of  tannin  itself. 


Similar  experiments  made  with  bark  in 
cyanide  solutions  of  lower  alkalinity  showed 
slightly  worse  results,  though  in  the  case  of 
extract  there  was  little  difference,  and  the 
conclusion  is  drawn  that  an  alkalinity  of  :it 
least  0-008%  expressed  as  NaHO  should  be 
present. 


Summary  of  results  of  experiments  on  de- 
oxygenation  of  water  ami  solutions  by 
chemical  means,  calculated  to  show  cost  of 
removing  from  solution  one  pound  of  oxygen 
by   various  means. 

Prices  assumed  in  the  following  figures:  — 
Tannin  ...         20d.   per  lb. 

Wattle  Extract        4'3d.  per  lb. 
Wattle    Bark  l-0d.  per  lb. 

Calcium   Oxide         0-4d.   per  lb. 
1'otassium  Cyanide  lOd.  per  lb. 
Manganese  Sulphate    -Id.    per  lb.      (crystals] 
Ferrous    Sulphate        2d.    per  lb.      (crystals). 

Zinc      lOd.  per  lb.     (cut). 

Aluminium        ...       20d.  per  lb. 

As  prices  are  not  yet  stable,  any  serious 
change  will  require  suitable  alteration  in 
results. 

Average  of  all  applicable  experiments 
shows  that  removal  of  1  lb.  of  oxygen  in 
each   case   will   cost  as   below:  — 


Chemical  Used. 


Tannin  (Cyanide) 

Tannin  (Water)  

Extract  (Cyanide) 
Extract  (Water) 
Bark  (Cyanide) 

Bark  (Water)  

Manganese  Sulphate  (Cyanide) 
Manganese  Sulphate  (Water) 
Ferrous  Sulphate  (Cyanide)  ... 
Ferrous  Sulphate  (Water) 
Zinc    ... 
Aluminium     ... 


Weight 

Lime 
Lb. 

Cyanide 
'Lb. 

Total  Cost 

Pence  per  11). 

Oxygen. 

9-24 

3-9 

Nil. 

1  186-4 

10  82 

8-1 

— 

2196 

1061 

2-5 

Nil. 

466 

11-41 

4  3 

— 

508 

75-2 

2-6 

Nil. 

77  3 

681 

7-0 

— 

709 

19-22 

87 

Nil. 

SO -4 

13-94 
3569 

3  5 
8  1 

909 

57  1  (calculated) 
197  5' 

.34  75 
409 

7  0 
Xil. 

Nil. 

70  9  (calculated) 
40-9 

113 

Nil. 

Nil. 
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If  aluminium  could   be   used  without 

alkali,  it  would  be  fche  cheapest 
mica!  for  removing  ox; 
vox  prices  .  but  even  then  could  uot 
compete  with  mechanical  means,  which  may 
be  put  at  8*4d.  per  lb.  of  oxygen,  allowing 
old.  per  ton  of  solution,  carrying  G  mgm. 
of  0x3  gen  per  litre. 

For  boiler-feed  water  purposes,  wattle 
hark  extract  is  the  cheapest  practical 
chemical,  and  possesses  the  additional  ad- 
vantage that  its  use  in  preventing  the  for- 
mation of  scale  is  already  well  Known.  It 
could  he  fed  into  the  final  feed  water  line 
by  means  of  a  small  pump  from  a  concen- 
trated solution  made  in  a  suitable  receptacle, 
and  is  possibly  worthy  of  trial  on  a  working 
scale. 

As  the  use  of  hark  extract  in  cyanide 
solutions  would  lead  to  some  accumulation 
of  highly  coloured  and  possibly  undesirable 
organic  complexes,  a  practical  trial  may  well 
await  result  of  mechanical  methods  now  in 
It  is  probable  that  no  other  prac- 
ticable chemical  means  could  compete. 


The  following  experiments  were  made  in 

order   to   determine    the   effect    of   dissolved 
en   upon   the   rate  of  corrosion  of  iron   in 

water. 

A  piece  of  boiler  tube  was  drawn  down 
to  a  thickness  of  half  a  millimetre,  polished 
and  cut  into  rectangular  pieces  1  \  x  1,  or 
2  x  1  cm. 

In  each  ease  a  piece  of  the  metal  was 
hung  by  cotton  thread  from  a  niece  of  class 
tube  to  occunv  about  the  centre  of  ;i  Win- 
chester nuart  bottle,  and  another  piece  was 
tied  by  thread  to  a  piece  of  carbon  rod  which 
had  a  total  surface  of  80  so.  cm.,  and 
allowed  to  rest  on  Hie  bottom  of  the  bottle, 
Piand  Water  Board  water  was  used  in  each 


case;    this    was    neutral    to   pheiiol-phthalein, 
and     showed     alkalinity     equal     to     0*015 
Nallo    to    methylorange.      In    some 

1  CO.    per    litre    ot    a    2N     XallO    was    added. 

and  the  change  u  _       concentration  was 

made  either  by  adding  wattle  extract  or  by 
passing    a     stream     of     purified     hydi 

through  the  solution. 

In  .'5  and  5  oxygen  content  was  calcul 

from  known  effect  of  wattle  bark  added.  In 
tour  the  oxygen  was  partly  removed  by 
hydrogen,  and  in  this  case  no  Nallo  was 
added.  In  all  cases  the  solution  became 
cloudy,  and  a  precipitate  ot  ferric  hydrate 
was  Formed.  A  greenish  tint  on  the  iron 
showed  that,  especially  with  carbon  con- 
tact, ferrous  hydrate  as  well  as  ferric  hydrate 
may  be  formed  in  the  tiist  steps.  The  pre- 
cipitate formed  by  adding  NaHO  to  R.W.B. 
water  settled  well,  and  left  no  cloudiness, 
the  alkalinity  becoming  0015  NaH< 
phenol-phthalein  and  0*025  NaHO  to 
methylorange. 

It  is  evident  that  removal  of  the  oxygen 
reduces  corrosion  very  materially,  especially 
where  electrolytic  contact  is  present,  but  a 
calculation  of  the  oxygen  consumed  to  corre- 
spond with  the  iron  dissolved  shows  that  it 
practically  all  is  derived  from  the  decom- 
position  of  the   water. 

A.8  it  was  thought  possible  that  the 
removal  of  last  traces  ,  f  oxygen  might  be 
accomplished  by  passing  the  water  or  solu- 
tion   over   a    mixture   of   irou   turnings   and 

crushed     coke,     a     further     experiment     was 

mad.-  by  exposing  1 221 1  cc.  of  water,  con- 
taining 7*0  mgm.  0  per  litre  for  I*1  hours,  to 
the  action  of  eight   pii  iron,  Bhowing 

2  1  sq.  cm.  of  surface,  all  attached  to  one 
carbon  rod,  with  80  sq.  cm.  of  surface  The 
result,  however,  showed  that  no  oxvgen  was 
removed,   as  the   water  showed   7*5  0  after 


Iron  dissolved  mgm.  per  tq   em 

Temperature. 

<  txygen  mgm. 

per  litre. 

per  24   Ills. 

Time 

Ills. 

Before. 

After. 

Befme. 

After. 

Free. 
021 

Carbon  Contact 

12 

16  5°C. 

100 

70 

7  0 

1237 

12 

16-5'C. 

100 

7  0 

0-24 

2-32  •  tfaHO 

42 

16  5  C 

100 

1  2c 

4-5 

014 

1-58  |  NaHO 

41 

16 -5  C. 

2  5 

0  06 

0  78 

42 

16-5°C, 

100 

1  5 

006 

0-7-i  +  NaHO 
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v  Evan        Tin   <■'■!</  Premium. 


Ill 


the  treatment,  though  the  iron  dissolved 
was  equivalent  to  a  loss  i  f 
3*0  mgm.  nf  oxygen  per  litre,  bo  that  this 
must  have  been  derived  entirely  from  de- 
an of  water.  'I'd.'  reduced  rati.,  of 
carbon  surface  ;-  reflected  in  the  drop  to 
()•  l'i  mgm.  per  sq.  cm  of  iron,  compared  t 
2-">7  mgm.  in  experiment  No.  1  above.  It 
is  therefore  probable  that  the  complete 
removal  of  oxygen  from  water  will  not  en- 
tirely prevenl  d  of  boilers,  though  it 
will  reduce  it  considerably.  The  practice  of 
Qg  condensor  return  water  free  from 
agitation  with  air  before  return  to  boilers  is 
therefore  to  be  commended. 


Till-:    GOLD     PKEMIUM. 


Bv  S.   Evans  (Associate) 


Printed  in  Journal,  May,   1920. 


DISCUSSIi  >N. 


Sir    James    Wilson,    K. C.S.I,     [formerly 
Comis8ioner    of    Punjab),     (contributed):  — 

par  value  in  exchange  of  gold  coins 
depends  upon  the  number  of  grains  of  fine 
g<  M  contained  in  each,  ami,  as  gold  is  still 
the  real  !  !1  international  exchanges, 

the  best  measure  of  the  present  value  in 
exchange  of  the  paper  currencies  of  different 
countries  is  their  value  as  expressed  in  term, 
of  gold.  For  instance,  the  United  Si 
dollar  contain-  23*22  grains  of  tine  gold, 
while  the  -  m  conta;n  -    113  grains  :  so 

that  at  par  1*87  gold  dollars  exchange  for 
one  sovereign.  The  Unit  d  States  is  now 
almost  the  only  country  in  the  world  where 
gold  can  be  obtained  \'<  v  paper  currency  at 
its  face  value,  and  freely  exported.  In 
almost  every  other  country,  <  wine  mainly 

to    til'  Vo    issue   of   paper   currency,    alnl 

strictions   on   the   export    of  g<  Id.    the 

value  of   the   paper  unit    is  now   much    below 

that  of  the  gold  coin  it  nominally  represent  -. 
and  therefore  the  exchange  value  •■(  the 
paper  unit  on  Ni  w  York  is  much  below  par. 
On    21th    October,    the    rate    of    exchange 


quoted  in  London  on  New  York  was  •">■  IT 
dollars  to  the  pound,  while  the  par  rate  is 
1ST.  This  means  thai,  while  in  New  York 
a  sovereign  would  still  command  1'87 
dollars,  the  British  paper  pound  on  that  da\ 

was  worth  in  New  York  i  nlv  -"''IT  doll 
that  is  to  say,  was  worth  only  71  per  cent. 
of  the  value  of  a  sovereign.  On  the  Bame 
day  in  London  the  price  of  an  ounce  ot  fine 
gold  was  IlSs.  2d.,  oi  3"91  paper  pounds, 
and,  as  an  ounce  of  fine  gold  with  the  alloy 
makes  1|  sovereigns,  this  means  that  on 
that  day  a  British  paper  pound  would  buy 
in  London  only  72  pet  cent,  of  the  gold  in  a 
sovereign — almost  the  same  value  as  is 
given  by  the  New  York  exchange  rate — and 
as  a  sovereign  contains  113  grains  of  gold, 
this  means  that  the  British  paper  p  und 
was  worth  in  London  on  that  day  only  Si 
grains  of  gold. 

Again,  the  French  franc  contains  4'48 
grains  of  fine  gold,  so  that  the  par  rate  of 
exchange  is  25*22  francs  to  the  sovereign. 
On  24th  October  the  rate  quoted  in  London 
was  .">:;•  I  francs  to  the  pound  sterling;  but, 
as  the  pound  sterling  was  then  worth  onlj 
Si  grains  of  gold,  this  means  that  the  French 
paper  franc  was  on  that  day  worth  in  Lou- 
don only  l"52  grains  of  gold  that  is  to  say. 
was  worth  only  3  I  per  cent,  of  the  value  of 
a  gold  franc.  The  New  York-  quotation  givi  s 
a  similar  result.  The  par  value  of  the  gold 
franc  in  United  States  cents  is  19"3,  but 
on  24th  October  it  was  quoted  at  6*47  cents 

that  is,  the  French  paper  franc  was  w< 
m  New  York  only  .".I  per  cent,  of  the  value 
of  a  gold  franc — that  is,  would  buy  in  New 
York  only  L*52  grains  of  gold,  while  a 
franc  would  exchange  for  1*48  grains.  I  i 
all  currencies  the  calculation  made  on  the 
London  quotations  gives  practically  the 
same  result  as  that  made  on  the  New  York 
quotations.  The  fact  is  that,  flic  financiers 
.,f  the  world  being  in  telegraphic  communi- 
cation, the  rates  of  exchange  quoted  at  all 
centres  go  up  and  down    from   day   to  day   in 

dose  correspondence  with  each  other,  with 
a  Mnall  fractional  difference,  which  cannot 
much  exceed  the  cost  of  transporting  gold 
from   one  country   to   the  other. 

Similarly  calculated  on  either  the  London 
or  the  New  York-  quotations,  the  values  on 
24th  October  of  the  paper  currencies  of  dif- 
ferent countries  were  approximately  as  fol- 
lows :  — 
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VALUE    rx    GOLD    OF    PAPEB    CURRENCIES  ON  24th  OCTOBER.  1920. 


Value  of  the 
paper  unit  as 
a    percentage 

Value  in  grains  op  kink 

GOLD   OF 

Country. 

Unit. 

<>f    the    value 

of    the     gold 

coin. 

Gold  Coin. 

Paper  Unit. 

I  Fnited  States 

Dollar 

100 

23*22 

2322 

Canada 

Dollar 

91 

23  22 

21 

Britain 

Sovereign 

72 

113  00 

81 

France 

Franc 

34 

4-48 

1  52 

Belgium 

I'i  ant- 

35 

li> 

1-59 

Switzerland 

Franc 

82 

t-48 

367 

Italy            

Lira 

20 

4-48 

0-91 

Germany 

Mark        

6 

5  53 

0  33 

Holland 

Florin 

76 

933 

7  09 

Sweden 

Krona 

73 

6-22 

460 

Russia 

Rouble 

2-3 

11-95 

027 

Argentine    ... 

Peso           

83 

22-40 

18*6 

Japan 

Yen 

102 

11-58 

11-8 

The  value  of  the  paper  currency  of  anj 
one  country  in  the  paper  currency  of  an- 
other country  on  any  day  may  be  approxi- 
mately calculated  by  comparing  the  values 
m  grains  of  fine  gold  of  the  paper  units  of 
the  two  countries  on  I bal  day.  The  depre- 
ciation of  the  paper  currency  of  any  country 
is  only  to  a  small  extenl  dependent  upon  its 
balance  of  trade.  It  is  chiefly  determined 
(1)  by  the  relation  between  the  supply  of 
the  country's  paper  currency  and  the  de 
mand  for  if  ;  and  (2)  by  the  estimate  formed 
by  the  world's  financiers  as  to  the  prospect  - 
of  an  early  diminution  of  the  paper  currency 
of  the  country,  and  its  consequent  improve- 
ment in  \  alue  in  terms  of  gold.  The  remedy 
for  the  depreciation  in  value  ol  a  country's 
paper  currency  is  not  so  much  an  improve 
menl  in  its  balance  of  trade  as  a  reduction 
in  its  outstanding  paper  currency  by  the 
withdrawal  ami  cancellation  of  paper  notes. 

NOTES      ON     TIN'.      INFLUENCE     <>K 

SOLUBLE  SILICA  AND  CALCIUM 

s\lts  ON  PRECIPITATION 


By  d    II  ww  \i:n  Johnson. 
Printed  in   Journal ,   Octohi  r,    1920 


DISCUSSION. 


Andrew    King    (Member):     Mr.    Johnson 
deserves  the  thanks  of  members  for  bring 


ing  to  their  notice  certain  causes  of  indif- 
ferent result.-  in  cyanide  treatment.  To 
many  operators  the  deposition  of  soluble 
silica  on  zinc  shavings  will  seem  a  likely 
explanation  of  Wad  precipitation,  and  affords 
a  reason  for  regular  washing  of  zinc  and 
dressing  of  boxes.  The  effect  of  colloidal 
silica  in  ore-slime  treatment  has  been  piv- 
iv  noted  (see  this  Journal.  Vol.  V 1 1 . , 
p.  217),  and  the  deposition  of  silica  in  ex- 
tractor boxes  has  been  referred  to  in  "  Land 
Metallurgical  Practice,"  Vol.  I..  i>.  390;  hut 
the    analysis    of    this    deposit    given    by    .Mr. 

Johnson  appears  to  be  the  tirst  published, 
and  is  therefore  all  the  mote  interesting. 
The  exceptionally  large  amounts  of  silica 
found    in   these   and   other  extractor  boQ 

posits   by    the    author    makes  one   wonder 

whether     there     is     much     oxidised     ore     or 

accumulated     slime     being    treated.      The 

analysis  and  reasons  given  by  the  author 
are  all  additional  arguments  for  the  taking 
ot  every  precaution  underground  to  prevent 
t lie  decomposition  of  ore  before  it  is  delivered 
t<  tie-  reduction  works,  and  Mr.  White's 
recommendation  to  sprinkle  linn-  freely  and 
leave  it  in  contact  with  the  broken  oxidised 
ore  should  therefore  he  acted  upon  whenever 
ble  Incidentally  it  is  interesting  to 
read  Mr.  White's  exp<  rience  of  the  use  of 
chloride   of  linn-,   it   would   be   equally   in- 

•iie_r  to  gel  the  views  of  those  who  have 
been  u^-ine;  this  chemical,  and  to  hear  what 
improved  results,  if  any.  have  been  obtained. 
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make-up    water   is  concerned, 
from    experience    the    writer    can    strongly 
recommend    the    neutralisation    and    settle- 
ment of  acid  mine  water  before  us.'  in  the 
reduction    works;     particularly     when     tins 
watri-  is  to  be  used  in  a  boiler  plant  also,  the 
large  saving  which  will  be  effected  will,   in 
a  very  short   time  cover  the  initial  a 
bringing  such  a  Bcheme  into  operation 
nal   S.A.    Inst,   of   Engineers,   Ocl 
1919,  p.  46).     In  this  connection  it  might  be 
mentioned  that  under  certain  conditions  the 
breaking  of  the  drought  frequently  increases 
the  amount  of  acid  mine  water  to  be  handled 
on  the  surface,   but  that   the  gradually   in- 
ing  atmospheric  temperature,  which  is 
general  at  the  same  time,  lessens  precipita- 
tion and  other  troubles. 

Alkalinity  of  cyanide  solution  to  the  ex- 
tent quoted  by  the  author  would  in  most 
cases  be  regarded  as  an  excess,  but  the 
extraordinary  increase  shown  during  treat- 
ment must  be  exceptional  (in  most  e 
there  is  a  constant  decrease),  and  a  different 
method  oi  adding  lime  would  probably  over- 
come that  difficulty. 


THE    KATA-THERMOMETEB    AND    ITS 
PRACTICAL  USES  IN  MINING, 


li\   H    J.  [reland,  M.B.E.,  B.Sc, 
A.M.I.C.E 


[Printed  in   Journal,  \<>n  mbi  r,    1920. 1 


Corrigenda. 


On  pag     38       [uation  (4),  Bhould  read  : 

Hw  =  Hd  +  (0  085 +  0T  02  V    )  (F     f) 

and  on  the  same  page,  equation  (6)  should 

lend  : 


Hl  =  H„(W£ 


EFFICIENT  CAPACITY.  OF  CENTRI- 
FUGAL PUMPS 


By   11.   A.   White  {Member  of  Council). 

The  following  figures  represent  average 
practice,  but  are  sometimes  exceeded  by  in- 
creasing speed  of  revolution  and  enlarging 
suction  and  delivery  piping:  — 


>> 
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o 

Tons  ( 

>f  solid  per  hoar  wit 

h  ratio  of  liquid  bo 
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SO 
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48 

26 

20 

17 
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72 
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98 
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40 

31 

25 

21 

• 
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71 

55 

15 

38 

10 
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11 

86 

70 

59 
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Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 


METALLURGY. 


Assaying    Low-grade    Cyanide    Solutions 
Gold.       Oubo     Preto     Practice.-  Apparatus.       1. 
Standard  AgNO,soln.    (17*33  gm.  AgN03  in   1  litre 

2.   A  6%   Lead  acetate  soln.     '■">■   Filing 
commercial   /inc.      t.     B  oz.    flask,   burette,  pipette, 

Charge,  Bay,  300  cc.  in  pipette,  transfer  t<> 
flask.  Add  sufficient  AgNO,  sol.  for  inquarting 
(about  -  cc.  for  sump  solutions).  Add  about  3  gin. 
/in!  filings.  Add  in  to  15  cc.  Lead  acetate  sol. 
i.  i  ool.     Add  IK  1  till  Zn  is  dis.-ohed.     Bring 

to     boil  :     Cool  :     filter     while     warm  ;    gi\  ing 
washes    to    Mask.      Discard    filtrate.      Add    to    filter 
paper    in    funnel    sufficient    litharge    to    cover    the 

ie;  a  few  gms.  is  enough.  Have  scorifiers 
with  borax  already  m  inuflle.  so  that  intumescence 
baa   ceased.     Press   down  filter   [taper  tq 

form  a  packet.  'lake  nut  Bcorifier,  and  drop  on 
j.aeket.  Scorify;  pour;  cupel;  part  and  weigh. 
The  assay   can   be  done   in    a    very   short   time,   and 

irate.      (A.   R.) 

Thf.    Commercial     Application    ok     Electrical 

JI8. — "  After  a  brief  exposition  of  some  of 
the  more  important  fundamental  phenomena  of 
colloid  chemistry,  tfie  authors  considered  the  appli- 
cation of  the  principles  imolved  to  the  purification 
of  clay  and  similar  materials.  The  apparatus  for 
obtaining  osmosed  clay  cr.-sists  of  a  tank  containing 
at  the  bottom  two  paddles  which  agitate  the  sus- 
pension and  direct  it  through  the  perforations  of 
the  semi-circular  cathode.  The  anode  is  a  metal 
cylinder,  revolving  at  the  rate  of  one  revolution  in 
three  minutes,  at  a  distance  of  about  0'7.">  in.  from 
the  cathode.  A  scraper  removes  the  clay  from 
the  anode,  where  it  forms  a  blanket  up  to  0'5  in. 
thick,  containing  about  25%  of  water.  The  fresh 
clay  suspension  is  fed  into  the  lower  part  of  the 
tank  and  the  water  effluent  is  returned  above  to 
be  mixed  with  fresh  clay.  A  machine  with  a 
cylinder  2  ft.  in  diameter  and  5  ft.  Long  produces 
aDOUt  1,000  tons  of  pure  clay  per  annum.  The 
consumption  of  electricity  varies  from  20  to  70 
units   per  ton   of   m.n  Inne  product. 

The  purified  and  finely  divided  clay  obtained  in 
this  way  has  many  advantages.  Its  melting  point 
is  raised  and  its  sintering  or  vitrifying  tempera- 
ture reduced  (by  as  much  as  300 '  < '.  for  low-grade 
clays);  the  temperature  interval  between  vitrifies 
•  ion  and  incipient  decomposition  ("  blowing  ")  is 
ed.  In  the  manufacture  oi  porcelain  and 
earthenware,  osmosed  days  yield  whiter  bodies, 
and  chemical  porcelain  ware  bo  made  La  of  the 
very  highest  quality,  the  body  consisting  entirely 
of  pure  kaolin,  which,  owing  to  the  fineness  of  the 
particles,    vitrifies    completely. 

The    electro-osmotic    filter    press    for    de-watering 
and   purifying  many   finely-divided   substances  con 

sists  of  a  ■  bamoei .-  v.  hicl  ed  on 

both  sides  by  filter  cloths  held  m  position  by  per- 
forated or  grooved  metal,  carbon  oi  other  ion 
ducting  plates,  one  forming  an  anode  and  one  a 
cathode.  An  electrical  pressure  of  from  20  to  Kin 
volts,  depending  on  the  substance  to  he  filtered, 
is  established  betweei  the  plates,  and  the  water 
is  forced  towards  the  cathode.  With  this  appara- 
tus materials  hue  enough  to  choke  an  ordinary 
Ki  an  lie  filtered."  J.  S.  II ighi  old,  I tat  w 
HllMANMY    AM'     1  >.     N  OS  I  1 1  Ml     L.\  I    I:  1 1  .     I.'oyal    SOC 

of  Arts. — Jour.  Sor.  Chnn.  Ind.,  18th  June,  1920, 
p,    198r.      (J.    A.    W.l 


Hydro-Metallurgy  of  Gold  and  Silver. — I 
will  briefly  sketch  the  method  now  employed  as  a 
result  of  this  work  to  manufacture  a  cheaper  form 
of  cyanide  in  Canada   for  the  mining  industry. 

Firstly,  calcium  carbide  is  prepared  by  fusing 
coke  and  lime  in  the  electric  furnace;  secondly. 
pure  nitrogen  is  prepared  from  the  atmosphere  by 
the  distillation  of  liquid  air.  The  nitrogen  is  then 
brought  into  chemical  combination  with  finely- 
crushed  calcium  carbide,  producing  a  substam 
known  as  calcium  cyanamide.  The  calcium  cyana- 
mide  is  then  powdered  and  mixed  with  ordinary 
salt,  which  supplies  the  sodium  necessary  in  the 
cheapest  possible  form.  This  mixture  is  heated 
rapidly  to  a  white  heat  in  a  Bpecial  form  of  electric 
furnace,  and  is  then  very  rapidly  cooled  to  below 
a  red   heat    and    packed   in   sheet   metal   drums. 

The  various  chemical  and  technical  difficulties 
met  with  in  this  process  have  been  solved  so  that 
the  manufacturing  process  works  with  great 
facility.      It  is  protected   by  a  number  of  patents. 

The  Canadian  plant  of  the  American  Cyanamide 
Company  at  Niagara  is  the  first  to  produce  cyanide 
commercially  from  atmospheric  nitrogen  by  this 
process.  The  product  contains  substances  other 
than  cyanide,  which  are  helpful  in  the  cyanide 
process,  and  are  frequently  added  when  pure 
cyanide  is  used  in  the  mill.  This  new  form  of 
cyanide  is  sold  under  the  trade  name  of  " 
Brand,"  designating  its  derivation  from  the 
atmosphere.  It  contains  upwards  of  36  per  cent. 
of  sodium  cyanide,  which  is  equivalent  to  48  per 
cent,  of  potassium  cyanide,  43  per  cent,  of 
chlorides  of  calcium  and  sodium,  and  16  per  cent, 
of  caustic  lime.  Thus,  it  contains  cyanio 
dissolving  the  precious  metals;  chloridi 
coagulate  the  collolids  in  the  solution;  and  lime  to 
Berve  as  protective  alkalinity.  It  is  sold  on  the 
basis  of  its  cyanide  contents,  and  is  delivered  a: 
the  mines  at  a  considerably  lower  price,  pound  for 

pound     of     contained     cyanide,     than     the     material 

heretofore  imported  from  Europe. 

The  greater  part  of  the  production  of  the   Cans 
dian    plant    at    Niagara    falls,    Ontario,    has    been 
used    for   the   extraction   of   ore   in   Mexico,    Canada, 
and     the       Western       United      States,     and     for     the 
fumigation    of    the    citrus    tiees    in    California,    not 
withstanding    the    high    cost    of    all  rail    shi; 
from  Canada, 

Economy    m    Production    of    <1<>UI   mid    Silver, 
Tests    carried    out    on    the    new    production    at    the 
Baileybury   School   of    Mines   in   Ontario  Bhowed   a 

Striking  reduction  in  the  cost  of  silver  extraction. 
It  is  hoped  that  it  will  prove  to  be  one  of  the 
factors  which  will  tend  to  resuscitate  the  gold 
mining  industry.  At  any  event,  this  country  IB 
now  independent  of  any  Foreign  sources  of  cyanide. 

which  is  so  vitallj  necessary  to  ensure  our  gold  and 
silver  production 

The    producti f   this   new    form   of   cyanide    in 

Canada        for        the        Current        vear       will        . 
10,000,000   lb. 

Speaking  of  costs  in  the  gold  mining  industry 
brings  me  to  the  second  part  of  my  subject,  which 

deals  with  the  recovery  of  u'old  and  silver  from 
the   cyanide   solutions   in   the  mill. 

The   cyanide   pro,  ess   involves  two  distinct 

first,  the  bringing  of  the  precious  metals  into 
solution,  whereby  they  are  separated  from  the 
matrix;  and.  second,  the  recovery  of  the  metal 
from  this  solution.  This  second  step  has  been  the 
subject  of  much  research,  but  it  may  be  said  that 
the    knowledge    of    this    art     is    somewhat    limited, 
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and  leaves  scope  for  much  ingenuity  and  invention. 
Any  process  of  precipitating  gold  and  silver 
from  cyanide  solutions  should  fain]  at  least  two 
conditions,  in  order  to  make  any  advance  on  the 
present   known  method:    It  should  produce  a  high 

cyanide  of  sodium  and  the  noble  metal,  and  ensure 
regeneration  of  the  cyanide  which  was  actually 
employed    in    dissolving    the    precious    metal.       In 

addition  to  possessing  these  points,  it.  of  course, 
must  be  simple  in  operation,  practicable,  and  show 
my. 

In  studying  the  chemistry  of  the  gold  cyanide 
solutions,  it  would  seem  that,  in  order  to  recover 
the  cyanide  in  the  form  in  which  it  would  again 
be  available  for  dissolving  gold,  the  obvious  thing 
would  be  to  replace  the  gold  with  metallic  sodium 
instead  of  metallic  zinc.  The  objection  to  metallic 
sodium  is  that  it  decomposes  water  with  explosive 
force,  and  obviously  it  is  impossible  to  use  it  as 
such  for  precipitating  gold.  In  pursuing  this  sub- 
ject, however,  I  was  attracted  by  the  properties 
of  the  alloys  of  sodium,  mjre  particularly  those  of 
lead,   for  reasons   I   will   soon  make  clear. 

Alloys  of  sodium  and  lead  are  very  remarkable. 
Sodium  is  a  much  softer  metal  than  lead,  yet  the 
addition  of  1  or  2  per  cent,  of  sodium  to  lead 
results  in  an  alloy  hard  enough  for  bearing  metal. 
An  alloy  of  lead  and  sodium,  containing  10  per 
cent,  of  sodium,  is  so  brittle  that  it  may  readily 
be  ground  to  a  fine  powder  by  hand  with  an 
ordinary  mortar  and  pestle. 

When  this  alloy  is  introduced  into  water,  the 
water  is  still  decomposed  with  a  brisk  evolution 
of  hydrogen  gas,  but  there  is  no  combustion  or 
explosion.  When  the  proportion  of  sodium  is  cut 
down  to  5  per  cent,  or  under,  the  sodium  still 
reacts  with  the  water,  but  so  slowly  that  the 
evolution  of  gas  is  barely  perceptible. 

These  alloys,  therefore,  present  a  means  of 
bringing  sodium  into  the  place  of  gold  in  the 
cyanide  solution,  and  I  have  found  that  a  total 
recovery  of  all  the  bullion  in  the  solution  may  be 
obtained  with  perfect  ease  and  regulation  of  the 
consumption  of  sodium.  At  the  same  time,  the 
cyanogen  is  brought  back  to  its  original  state  as 
sodium  cyanide,  and  therefore  may  be  used  again  ; 
in  other  words,  a  complete  regeneration  takes  place 
as  this  reaction  shows  : — 

NaC  N    AuC  N + Na = 2NaC N + An. 

When  lead-sodium  alloys  are  used  for  precipitat- 
ing, the  lead  is  not  affected  in  any  way  ;  only  the 
sodium  dissolves,  and  the  precious  metal  is  pre- 
cipitated, yielding  a  mixture  of  gold  and  lead,  con- 
taining upwards  of  '20  per  cent,  of  bullion.  The 
rv  of  tlii.-.  bullion  in  a  most  desirable  state 
of  refinement  is  facilitated  by  the  presence  of  the 
lead,  for  it  is  only  necessary  to  dry.  without  any 
■cid  treatment,  and  cupel  this  lead-gold  precipi- 
tate in  the  well  known  cupellation  furnace,  some- 
times used  for  refining  the  gold-zinc  precipitated. 
The  product  is  a  bullion  entirely  free  from  base 
metals,  and  which  is  ready  for  the  parting  pi 
whereby   refined   gold    is   produced 

In  conclusion,  I  may  say  that  several  methods 
have  been  developed  for  production  of  these 
sodium-lead  alloys  requiring  only  ordinary  salt  as 
raw  material.  For  this  purpose  it  is  electrolysed 
in  the  fused  state  over  a  cathode  of  molten  lead.— 
Horace   Freeman,   Queensland  Government  Mining 

Journal.— Paper  read  at  Canadian   Mining  Institute, 

reproduced    by    Mining    and    Engine  ring    Record, 

July  15,   1920."  p.   280.    '  (J.   C.I 
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Bialtb  Conditions  in  Com  Mines. — Before  the 
Industrial   Hygiene  Section  of  the  Congress  of  the 

Royal  Sanitary  Institute,  Dr.  ShufhVhotham  read  a 
paper  in  which  he  dealt  with  the  health  conditions 
of  the  coal-mining  industry.  Pointing  out  that  this 
was  the  only  European  country  in  which  there  is 
no  legislation  to  regulate  the  temperature  in  mines, 
he  stated  th  it  there  are  many  mines  in  this  country 
where  the  wet  bulb  temperature  exceeds  SO  deg. 
Fah.  and  some  seams  in  which  the  temperature  is  90 
deg.  Fah.  It  was  not  surprising,  therefore,  that  coal 
miners  should  be  Bubject  in  a  greater  degree  than 
the    general    community    to    arterio  and    to 

chronic  lung  disease,  particularly  bronchitis,  asthma 
and  emphysema.  It  was  to  the  low  candle  power 
of  the  safety  lamps  that  miners'  nystagmus  could 
be  traced  ;  and  he  was  of  opinion  that  the  poor 
light  in  all  mines  was  a  contributing  cause  to  the 
large  number  of  accidents  there.  It  v  is  confidently 
believed  that  by  the  compulsory  introduction  of 
suitable  lamps  of  between  1"  and  1*5  candle-power 
nystagmus  could  be  checked,  and  in  from  seven  to 
ten  years  entirely  wiped  out.  In  some  mines  in 
Yorkshire  electric  lamps  of  a  still  higher  candle 
power  were  being  used  with  good  results,  while 
ambulance  arrangements  at  all  collieries  were  most 
efficiently  organised  for  the  treatment  of  serious 
cases. 

The  author  went  on  to  say  that  tens  of  thousands 
of  miners  disabled  by  sprains  of  muscles  and  joints 
were  treated  at  home  under  the  National  Health 
Insurance  Act.  This  treatment  simply  consisted  of 
applying  liniments  prescribed  by  the  pane]  doctor. 
and  amounted  to  no  treatment  at  all  :  it  was  re- 
sponsible for  the  delay  in  recovery.  In  practically 
all  such  cases,  if  up-to-date  methods  of  treatment 
were  applied,  the  duration  of  incapacity  for  work 
would  be  at  least  halved.  He  recommended  that 
provision  be  made  for  reducing  the  temperature 
of  hot  seams  in  which  miners  work,  and  that  em- 
ployment should  be  forbidden  where  the  wet  bulb 
thermometer  exceeded  77  deg.  Fah.,  the  standard 
adopted  in  France.  He  also  recommended  the  in- 
troduction without  delay  of  lamps  of  increased 
candle  power ;  increased  and  improved  inspection ; 
monthly  or  weekly  notification  of  accidents  :  the 
publication  of  such  notifications  in  the  newspapers, 
with  a  view  to  creating  a  public  opinion  on  the 
subject  and  stimulating  the  mine  management  to  a 
greater  efficiency  in  prevention  ;  the  establishment 
of  a  medical  officer  attached  to  each  mine,  which 
should  be  provided  with  a  fully  equipped  surgery, 
and  the  establishment  in  every  colliery  district  of 
an  institution  of  the  type  of  an  orthopssdic  clinic. 
Investigation  should  also  be  made  as  to  the  causation 
and  prevention  of  such  miners'  diseases  as  beat 
hand,  beat  knee,  and  the  skin  diseases  to  which 
miners    were    specially    prone.      hi:      ShUTTLEBOTHAM, 

Iron  and  Caul  Trades  Review,  Aug.  1,  1919,  p.  145. 
(J.  A.  W ,) 


MISCELLANEOl  8 


Minerals  in  the  8.W.  I'hotf.ctorate. — "  The 
British  Trade  Commissioner  at  Capetown  reports 
that  although  the  Protectorate  of  South  West  Africa 
has  not  yet  been  fully  explored,  it  seems  probable 
that  it  contains  but  little  coal.  The  existence  of 
coal  deposits  about  40  miles  west  of   Itzawasis  was 
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known  by  the  German  Government,  and  they 
reserved  an  area  of  14,000  square  miles  in  which 
private  prospecting  was  forbiddsn.  This  area 
embraced  the  eastern  portion  of  the  Gibeon  dis- 
trict, and  prospecting  by  the  Government  was  pro- 
ceeding when  war  broke  out.  Copper  ranks  second 
to  diamonds  in  importance  amongst  the  minerals 
of  the  Protectorate.     The  principal  concern  engaged 

per  mining  is  the  Otavi  Mining  and  Rai 
Company,    which    was    r  in    Germany    in 

vi'th  a  capital  of  £200,000.  The  export  of 
tin  began  in  1911  with  consignments  of  9  tons. 
By  1913  the  exports  had  risen  to  200  tons.     Ninety 

Ent.  of  the  best  tin  claims  have  been  acquired 
y  British  companies.  The  output  of  tin  in  1918 
amounted  to  65  tuns,  assaying  in  the  average  68 
per  cent."— J.  and  C.T.  Review,  August  13,  1920, 
p.   199.     (J.   A.    W. 


Thi  Fuel  Position  in  England. — '!  The  Fuel 
Research  Board  in  a  recent  report  states  that  the 
estimated  petrol  requirements  of  this  country  for 
the  present  year  amount  to  250,000.000  gallons,  and 
the  possibilities  of  other  fuels  for  traction  have 
been  fully  investigated.  It  has  been  concluded  that 
the  production  of  power  alcohol  from  potatoes, 
barley,  etc.,  is  not  economically  possible  in  this 
country.  Ine  production  of  benzol  from  cuke  ovens 
and  gas  works  in  this  country  daring  1919  was 
20,000,000  gallons,  and  it  is  not  anticipated  that 
this  figure  will  be  improved  upon  to  any  great 
extent  during  the  present  period.  It  is  suggested 
that  town  and  coke-oven  gas  might  be  extensively 
used  for  omnibuses  and  passenger  traffic  generally. 
safe  conta  ild  be  constructed,  and  ch 

stations  established   on  all   principal   routes." — hid. 
Engr.,   August  28,   1920,  p.    121.      (J.   A    W.) 


Worthington    Pump    and    Machinery    Cor- 
poration.     Improvements  in  valves.     9.7.20. 
This    application    refers    to    a    valve    comprising 
united    seat    and     cap     sections     forming    a    valve 
chamber    between    them    and    loosely    confining    an 
unsecured  plate  valve  of  light  mass,  the 

provided  with  flow  passages  at  both  ends  of 
the  valve  plate,  serving  to  guide  the  valve  plate 
and  keep  the  valve  seat  free  from  dirt 


Abstract  of  Patent  Applications. 


81.20.     J.     H.     Mitchell    and     another.       Improved 
tappet    and    casing    for   hammer  drill   machines. 
13.1.20. 
Tin.-,    application     refers    to    tappet    drills    of    the 
air-feed,    hand-oscillated    type,    in    which    water    is 
the  tappet  to  hollow  drill  steel. 
The  claim     are  for  a  tappet   of  specific   form,  a 
suitably   si  ng  to  accommodate  the  tappet, 

and  a  packing  ring  of  specific  form. 

A  ;  i  ig  to  this  application  the  tappet  is  formed 
with  a  laterally  extending  arm  to  which  a  water 
hose  is  attached.  This  aim  extends  through  a  slot 
in  the  tappet  casing,  and  is  suitably  bored  to 
convey  water  to  the  axial  bore  of  the  tappet. 


Tin 'jo.     I-      Hammond.      Improvements    in    liquid 
measuring.     5.7.20. 
This    application    refers    to    a    liquid    measuring 
apparatus,  this  combining  with  a  measuring 

or  bowl  and  a  supply  tank  of  B  valve  adapted  to 
control  the  passage  of  liquid  from  the  tank  to  the 
bowl,  and  one  or  more  tubes  slotted  at  dr 
levels  in  the  said  bowl,  each  tube  being  provided 
with  a  disc  below  its  respective  slol  through  which 
any  surplus  liquid  is  returned  to  the  Bupplj 
substantially  as  described 

Other    i  [aims    refer    to    d(  I 


726.20.       Worthington     Pump    and    Machinery    Cor- 
poration,       [mpro  n     automatic      plate 
s.     9.7.20. 
This    application    refers    to    a    vah  action 
of  that  class  ha                  or  more  valves 
a    thin     elastic     plate    free    to     bend     uniformly     in 
opening,  in  which  the  valve  Beat  is  a  plain  su 
and  the  valves  are  held  in  position,  and  guided  by 
means   separate    from   the   valve   seat. 


764.20       Li  -     Cokre    Industriel.     Improve- 

ments in  apparatus   foi  ration  ox 

or  carbon  from  slag  or  the  like.     15.7  . 

The  above  application  deals  with  improvements 
in  apparatus  for  the  separation  of  coke  or  carbon 
from  slag  or  the  like.  It  is  really  an  improvement 
on    the    applicant's    previous   patent  19. 

The  principal  feature  of  improvement  claimed  is 
that  in  the  separating  compartment  plates  are 
arranged  in  two  parts  and  have  a  double  joint 
which  allows  of  their  inclination,  and  consequently 
the  widths  of  the  upper  openings  of  the  compart- 
ments to  I"-  varied  at  will,  so  as  to  vary  the  I 
of  circulation. 


777.20.     Frederick      B  I 'age     and     Handley 

Page.       Improvements   in   the  wings  and  similar 

membei s  ot  aire. raft.     1  •  "< . 7 . 20 . 

This   application    refers   to   improvements   in   the 

construction   of   aeroplane-   wings,   each    wing   being 

constructed  with  a  small  forwardly  located  auxiliary 

wing,  separated   from  the  main  wii  duos  a 

comparatively  narrow  through  Blot  en-  its  equivalent, 

extending    substantially    throughout    the    wing    in    a 

direction  transversely  of  the  line  of  Bight,  the  said 
auxiliary  wing  having  ita  nose  located  at  the 
approximal  t    the    nose   of   the   main    wing 

and  having  the  angle  of  incidence  of  said  auxiliary 
wing  less  than  the  angle  of  incidence  of  the  main 
n in.:  so  as  to  n  '  on  of  the 

claims   refer   to  modifications  and   details 
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TREATMENT   OF    ANTIMONIAL   GOLD    ORE  AT  THE  GLOBE  AND  PHCENIX 
GOLD  MINE,  sol   DHERN  RHODESIA. 


Jj.y   V.  E.    Robinson,  i  Mi  mba  I. 


The  present  treatment  of  this  ore  has 
been  evolved  after  mau\  years'  experience 
and  study  of  its  characteristics. 

Earlier  methods,  now  more  or  less  super- 
d,  have  been  described  by  H.  T.  Brett* 
and  H.  N.  SpicerJ  so  that  it  is  unnecessary 
to  refer  further  to  them  here,  except  to  state 
that  all  changes  have  been  in  the  direction 
greater  simplicity  and  lower  working 
costs. 

An  analysis  of  the  ore  given  by  Mr.  Brett 
-  follows  :  — 


SiO, 
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Fe 
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CaO 

MgO 
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Cu 


and  insoluble. 
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however,  varies 
samples,    taken 


The  amount  ol  antimony 

lerably,    thus    screen 

over  a  period  of  three  week's,  have  contained 

as  much  as  2*39     Sb  and  0'26      As,  while 

the    massive    stibnite    removed    by    sorting 

contains  up   to  80       Sb2S3. 

Much   of  the   gold    present    in   tins  oi 
.    and    easily    caught    on    amalgamated 
plates;   some  of  it    is  coated,   bul    is  amal- 
gamated in  grinding  pans,  and  >ap<  b 
pans  and  is  retained  on  canvas  strakes. 
Owing  to  the   stibnite   present,   and    also 
possibly  to  ferrous  iron,   the  tailing  canra  t 


*  Mining  Magazine,  July,  1911. 

f  Mexican  Mining  Journal,  Did, her,  1913. 


be  treated  directly  by  cyanide,  hut  if  it  be 
allowed  to  partially  oxidise  l»\  weathering, 
it  becomes  amenable  to  cyaniding. 

The  following  is  an  outline  of  the  pn 
method  of  treatment  :  — 

After  breaking  and  sorting,  the  ore  is  wet 
crushed   by   stamps   and    p  -r  amal- 

gamated plates  to  grinding  pans.  It  then 
flows  over  canvas  strakes  to  a  classifier, 
which  separates  sand  from  slime.  The  sand 
is  discharged  to  dump:  the  slime  to  dams. 
Moth  products  are  allowed  t<  oxidise  by 
weathering,  after  which  the  sand  is  ground 
in  tube  mills  in  cyanide  solution,  and  tri 
by  counter  current  continuous  decantation, 
while  the  slime  is  treated  by  the  ordinary 

decantation   method. 

I  >i:t\ii.s  of  Treatment. 

Breaking  and  Sorting.  The  ore  is 
trammed  from  the  shaft  bin,  and  dumped 
on  steel  grizzlies,  with  1.1  inch  openings 
and  set  at  an  angle  of  50°.  The  oversize  is 
fed  to  two  15  in.  \  9  in.  Blake-Marsden 
breakers,  whence  it  is  conveyed  1>,\  belt  to 
a  screening  and  washing  tr< immel.  Fim 
duvet  to  mill  bin  :  the  remainder,  b 
entering  the  bin,  is  fed  on  to  a  sorting  belt, 
where  wast,-  rock-  and  stibnite  are  removed, 
and  discharged  to  then-  respective  dumps. 
About  half  a  ton  of  massive  stibnite  is  sorted 
oid  pet-  day.  The  greater  portion  of  the 
stibnite  remaining  in  the  ore  is  present    in 

the    tilles. 

thing  and  Amalgamation. — The  mill  :s 
equipped  with  10  stamps  of  1 ,250  lb.  weight 

Using   200   in  ns,    with   a   drop  of  S! 

inches,  and  making  ion  . hops  to  the  minute, 
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the    stamp    duty    works    out    at    5'75    tons. 
From  the  mortar  boxes  the  pulp  flows  over 
eight    amalgamated    copper   plates,    L2 
in    length,   of    which    the    lower     I    feet    is 
i ed  u  ith  blanket. 

i  p. in  the  plates  the  pulp  pass<  -  t  twelve 
~>  ft.  grinding  pans,  to  which  mercury  is 
add<  d.  These  pans  run  al  I*  R.  P.M.  Their 
shoes  and  dies  are  made  on  the  mine ; 
lasting  on  an  average,  60  days.  The  pan 
discharge   pas  i    canvas  strakes,   then 

through  three  mercury  traps,  to  a  large 
Launder  designed  as  an  auxiliary  mercurj 
trap,  thence  to  the  tailing  pump.  Tins  mer- 
cury trap  is  very  efficient.  It  consists  of  a 
wide  launder  having  several  layers  of  heavj 
screening   |  \   inch  apei  t  ur<  ed  to  the 

bottom. 

The  strakes  cover  a  rectangle  L9  feel  l<  >ng 
by  53  feet  broad,  and  are  stepped  in  the 
centre.  The  strake  product  is  reconcen- 
trated  ovei  a  -mall  strake,  the  dischai  e 
which  passes  liaek  into  the  grinding  | 
This  eoneentrate  is  very  fine,  so  that  during 
barrel  treatment  it  is  mixed  with  coarse 
river  sand,  and  a  few  tube  mill  pebbles.  To 
promote  efficient  amalgamation  a  little 
sodium  cyanide  is  added,  which  acts  as  a 
desulphurising  agent,  keeping  the  mercury 
clean.     It  diss<  lives  no  gold. 

From  65  to  70  ot  the  gold  content  of 
the  ore  is  recovered  by  amalgamation,  of 
which  60  comes  from  t  be  plates,  13  from 
the  blankets  al  bol  torn  of  plates,  19  from 
the  pans  and  8      from  the  canvas  strakes. 

Mr.  R,  W.  ( loplej  .  t  he  Battery  Managei . 
who    lias    had    considerable    experienc 
blanket   and  canvas  concentration,  lias  fur- 
nished some  valuable  notes,  from  which  the 

following    is   extracted  :  — 

Che    width   of   thi     strakes   is   of   more 

importance      than      their      length,      and      if. 
through  insufficient  -pace,  their  width  must 
be  curtailed,  it   will  be  found  advantag 
to    instal    sti  p    tables,    wit  h    a    drop    e\  ery 
t       The    fall   should   be    1!    inches   per 

fool  ,    and    a    cnv  .-uieiit    si/.  di    strake 

i-  30  in.  wide.  The  blankets  should  not  be 
more  than  :'.ii  in.  long  this  length  being 
handled  easily.  Canvas  is  superioi  n 
blanket   in  saving   fine  gold." 

When     first     discharged     both    sand    and 
slime   have   a    dull    bluish-gre^    appearance, 
hut  as  oxidation  proceeds  this  chai 
yellowish  colour. 

Sand    Treatment. — The    capacity    of    the 

sand  plant    is  300  to  320  tons  per  "2  I   hours, 


and  an  extraction  ol  75  to  80  oi  the  gold 
n  atenf  is  -  btain 

Grading  analysis  of  dump  sand  before 
regrinding,  shows :  — 

-  30  mesh. 

•J  I  -30  :  60       ,, 

25  60     90      .. 

I-  -90h  L50    .. 

28  -150 

Difl  the  sand  dump,  how- 

ever, vary  a  great  deal,  and  the  sand  now 
being  discharged  from  the  mill  contains  only 
•J.")  •  '.hi  mesh  after  regrinding,  residue 
grading  shews  about  1">  t    20     •  150  mesh. 

The  tube  mill  pebbles  used  are  obtained 
loan  adjacent  river  beds.  Waste  rock  has 
been  used,  but  is  interior  to  these  pebbles. 

The  cyanide  strength  is  kept  at  about 
0*03  K.CN  in  the  tube  mill  circuit  and 
agitators;  l'l  lb.  cyanide  and  0*2  lb.  lead 
nitrate  are  consumed  per  ton.  The  sand  is 
conveyed  from  the  dump  to  the  treatment 
plant    li\    mechanical   haul; 

Slime  Treatment.  -The  dams  for  ac- 
cumulating the  current  slime  occupy  an  area 
ot  about  5  acres;  divided  into  three  separate 
each  being  6  tt.  deep,  so  that, 
while  one  is  being  filled,  another  is  full 
awaiting  treatment,  and  the  third  is  under 
treatment.  When  a  dam  is  lull,  it  is  allowed 
to  dry  sufficiently  to  hold  the  weight  of  the 

OXen  and   plough.      The  whole  surface   is  then 

ploughed  o\er  several  times,  at  intervals  <  I 

live     tO    six     Weeks. 

When  treatment  is  commenced  on  a  dam, 
half  the  ploughed  area  is  removed  to  a  depth 

of    1  1    in. dies,   and   taken   to  the   treatment 

plain.       The    rails     are     then    shifted     to    the 

other  half  of  the  ploughed  area,  which  in  its 
turn  is  treated,  and  while  treatment  of  this 
Bec<  nd  half  is  proceeding,  the  first  half  is 
reploughed  several  times.  This  procedure  is 
continued  until  the  dam  is  exhausted.  The 
ploughed  and  oxidised  slime  is  trammed  by 
ii  t     a  vortex  mixer. 

The  cv anide   t reatmenl    is  carried   out    in 

circulation  and  decantation  tanks,  circula- 
tion and  transfer  being  effected  by  pumps. 

The  cyanide  consumption  is  about  1*6  lb, 
pi  r  ton  t reated.  An  extract ion  of  (dose  on 
S| i     oi  the  gold  content  is  obtained. 

Clean-up  nnd  Smelting. — Precipitate  n  on 
the  whole  is  good,  although  the  zinc  is  apt 

come  plated  with  cold.  The  solution 
In  in  the  sand  treatment  plant  gives  tai  less 
trouble  than  that  troin  tin-  shiiw  plant,  and 
the  products  of    the    two    plants   are   kept 
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Beparate  throughout  clean-up  and  Bmelting. 
In  the  slime  boxes,  a  varying  amount  ol 
copper  is  precipitated  in  the  lower  compart- 
ments. 

The    smell  ing    equipment    c<  I    a 

paraffin  oil  fired  tilting  furnace,  taking  a 
\  100  crucible;  three  coke  furnaces;  one 
two-tray  calcining  furnace,  and  a  retort. 
Slags,  and  other  by-products  are  treated  in 
a  Taverner  furnace.  The  retorl  is  i  E  the  usual 
design.  A  small  amount  of  antimony  pre- 
sent in  the  amalgam,  causes  objectionable 
fuming  when  taking  from  retort,  and 

ata  ■  maki  -  the  gold  very  brittle. 

After  smelting  the  precipitate  from  the 
Band  plant,  it  is  refined  by  remelting  with 
an     oxidising     riux     in     clay-lined 

skimmed,  and  a  blast  of  dry  compn 
air  allowed  to  play  on  the  surface  of  the 
molten  metal,  for  from  one  to  two  hours. 
The  iron  pipe  .1  inch  diameter,  delivering 
the  air.  is  kept  about  4  inches  from  the  sur- 
.  t  tin'  metal,  and  just  sufficient  air 
turned  on  to  give  a  faint  ripple  over  tlic 
surface;  antimony,  and  other  easily  vola- 
tilised metals  come  off  in  dens.-  fumes  until 
completion  of  the  operation.  The  bars  are 
cast  under  a  borax  cover,  and  assay  over 
St  id  fine. 

The  "  slime  "  bullion  requires  different 
treatment  owing  to  the  large  amount  of 
copper  often  present.  It  is  granulated  ; 
mixed  with  sulphur,  and  heated  slowly  in  a 
graphite  pot.  Most  of  the  copper  and  other 
base  metals,  as  well  as  part  of  the  silver, 
enter  the  matt.-,  but  antimony  is  not  entirely 
removed.  After  the  charge  has  been  fused, 
poured,  and  the  matte  removed,  the  bullion 
obtained  is  remelted  in  a  clay-lined  pot  with 
an  oxidising  flux,  then  skimmed  and 
toughened  by  compressed  air. 

The  mattf  is  crushed  fine,  mixed  with  an 
equal  weight  of  borax,  and  quarter  its  weight 
of  crushed  cyanide,  and  heated  in  a  graphite 
;ntil  all  action  ceases.  The  matte  is 
now  decomposed,  and  practically  all  the  cold 
and  silver  is  recovered  as  fairly  good  bullion, 
which  is  further  refined  by  oxidation,  and  is 
then  included  with  the  bullion  obtained  from 
the  sulphur  treatment. 

Treatment  Considerations. — A  consider- 
able amount  of  experimental  work  has 
clearly  demonstrated  the  desirability  i  f 
weathering  before  treatment. 

An  illustration  of  this  is  shown  in  Table  1  . 
which  gives  the  result  of  a  large  Bcale  test 
conducted  in  the  plant   under  working 


■is.    The  strength  I  on  was  main- 

tained between  "  035      KCN  during 

both 

TABLE  I. 


Material 
Treated 

- 

7 
5 

- 

H 

1890 
1002 

3    ~. 

6  I 

7  5 

rt  3. 

0  '.'7 

ti<.  n 

_;  — 

Wen!  tiered 
San.l 

84  J 

P  ton  p  ten 
1  5       _' 

Current  Sand 

•2  96 

60  5 

2-8    Nil. 

The    peri'  d    required    for  oxidation    \ . 
according   t<    ci  nditions.     The  slime  might 
remain  in  the  dams  tor  years,  without  anj 
visible  change  taking  place,  but  as  soon  as 
it   is  ploughed,  and   tl  -  ed  t  .  thi 

the  change  to  a  yellow'sh  eolour  c<  mmi  • 
Under  the  besl  conditions,  slime  will  oxidise 
sufficiently  for  treatment  in  aboul  "2<»  days. 
Under  working  conditions  each  half  of  a 
dam  will  receive  two  ploughings  in  approxi- 
mately six  weeks.  As  a  general  rule,  the 
sand  will  be  on  the  dump  over  six  months 
before  it  is  treated,  though  under  favourable 
conditions,  such  as  small  bulk,  it  would  be 
ready    for    fcri  in     a    much    shorter 

period.  Occasionally,  when  the  antimony 
contents  are  low,  a  fairly  good  extrt 
may  be  obtained  without  preliminary  oxida- 
tion by  weathering.  The  use  of  a  certain 
amount  of  lime  in  treating  the  oxid 
materia]  is  desirable,  as  it  decreases  the 
cyanide  consumption,  but  too  much  is  fatal 
to    a    good    extraction. 

M\  thanks  are  due  t  Mr.  T.  Baddon, 
the  General  Manager,  for  permission  to 
publish  the  information  contained  in  this 
paper. 


NOTES     ON     THE      INFLUENCE     OF 

SOLUBLE   SILICA    \\l>  CALCIUM 

SALTS  ON   PRECIPITATION 


1 1  ww  \i:n  Johnson   i  Membi 
ncil). 


discussion 


Mr.  John  Watson  (Member  of  Council): 
The   aut  hi  be   congratulated   on    his 

paper,  as  treating  of  a  subject  of  perennial 
interest,  namely,  "Silica  Separating  from 
Solution."     Some  time  ago  the  writer,  was 
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in   a   quest   for   fresh    water,   to  be 

used    for   steam-raising,   near  the   Zoutpan, 

nan's    Kraal    district.      About    a    mile, 

soutl  mi   the   Pan,  a  spring  or  pond 

found,    which    was     soapy     or     milky 

in  appearance.      I'   is  said   such  springs  are 

common  in  the  Barberton  district.    This  was 

evidently  a  case  "fa  natural  water  contain  - 

:i    soluble   silicate;   through    tin-   action, 

probably  of  carbonic  acid,  a  portion  of  the 

silica  had   been  thrown  oui  of  solution.  hut 

remained  in  a  suspended  condition. 

In  the  Streatfield  Memoi  ial  Lecture,  <  n 
The  ( rases  I  >iss  lived  in  Water"  by  Mi 
.].  II.  Coste,  II  C,  delivered  on  the 
1  lili  October  last,  al  the  Finsbury  Technical 
College,  the  author  gave  the  Bolubility  of 
carbon  dioxide  in  water,  as  follows:  — 
I    CC.  of  water  dissolves 

Carbon  dioxide 


at  0 

in 

20 

30° 

4H  C. 

171  cc. 

1-19 

0-665 

0-530cc. 

I    was    given    ;i    sample    of   this    for   anaylsis. 
and  the  dried   matter  gave:  — 

Magnesium   Carbonate   53"47 

Calcium   Carbonate   ...   15'36 

Zinc    Hydrate   H93 

Alumina   and    Ferric   Oxide    8"76 

Silica,  etc.   (insol.  in  dil.  HC1)  t"06 

Sodium  Sulphate  3*57 

Chlorides,      Alkali,      and      Cyanide, 

undetermined;    bv    difference...  2*85 


according  to  Winkler.     See  "The  Chemical 
Age,"   Vol.    III.,   No.  71,  p.    117. 

Anyone     who     has     preserved     eggs     in 

water-glass"  (sodium  silicate),  may  have 

noticed   that  on   keeping  such  a  solution  (say 

in  a  cleaned  paraffin  tin  of  \\  gals,  capacity), 

the  solution  after  some  time  becomes  milky 

apy  in  appearani 

Tie-  /me  extractor-boxes  of  a  gold  reduc- 
tion plant  are  often  worked  continuously, 
during  the  life  of  the  mine,  the  only  cessa- 
tion being  lor  clean-up  purposes,  say,  hi-  or 
tri-monthly.  The  conditions  of  the  solution 
may  he  varied  by  many  factors: — (a)  the 
composition  of  the  ore,  (b)  water  supply, 
lime,  id)  chemical  composition  and 
physical  condition  of  zinc,  and  (e)  tempera- 
ture. 

White  Precipitate  "  ha-  formed  the  suh- 
ject  of  moie  than  one  discussion  before  the 
Suciet  \  .       \rn  i  [ing   bo   I  »r.    B.    l!a\    tlii 
elTih    /in,-  hydri 

Mr.      -i.      Hayward     Johnson      mentions 

amples  from  the  Easl  and  W.  si  Rand, 
which  contained,  in  round  numbers  38  and 
39  silica  respectively.  In  1910,  the  City 
and  Suburban  plant  had  trouble  with  a 
cream-colo  .  n  <l  precipitate,  <  t  a  lighl  and 
tlocculeiit  nature,  which  formed  in  the 
steady  -he  el   val    and   sand   extractor  !»■ 


100-00 


A  dried  sample  ol  similar  precipitate  gave 
0-0  dwt.  fine  gold   per  ton. 

Mr.  Johnson  quotes  analysis  of  a  lime 
containing  magnesia  7*2'  .  One  can  easily 
understand  a  mine  water,  containing  free 
sulphuric  acid,  forming  magnesium  sulphate 
on  being  neutralised  with  such  lime.  The 
action  of  ('<>,  <n  such  a  solution  would  be 
to  precipitate  magnesium  carbonate. 


REMABKS    o\    Bl'LMnX    SAMPLING. 


By  J.    II.    D.   Jami  a,   A. I. MM.   [Member). 
I  Contributed.) 


As  an  assayer  I   read  with  greal   inn 
the   remarks   by   Mr.    Wilkes  on  the  above 
subject,     as     recorded     in     the     November 
Journal. 

I  am  in  entire  agreement  with  Mr. 
Wilkes  on  the  points  he  has  raised,  and 
particularly  on  the  custom  of  judging  the 
accuracy  of  the  Hand  assayers'  work  by 
the  closeness  of  agreemenl  of  the  fineness 
of  a  bar  in  parts  per  1,000.  To  my  mind 
tin-    is    fallacious,    the   real    test    is    the    near- 

ness  of  value,  or  fine  gold   as  returned  by 

the  buyer  as  against   the  seller's  estimate. 

The  Hand  assayer  is  placed  in  an  unfair 
position  owing  to  the  fact  that  London 
returns  are  usually  considered  t<>  he  in- 
fallible,  and    errors   in   describing  bars   and 

their    samples    are     presumed     not     t<>    OCCUT 

in    London. 

\s    illustrating    the    last    remark,    T    have 

1 n  permitted   to  state  what  occured  with 

three    bars   from    this   mine   during   the   past 
year.     These    consisted    of    two    mill    baW 

and      one      cyanide      bar      from      the      game 
monthh     smelting.        I     give     below     the 
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\1\ 


weights  of  the  bars,  mine  fineness,   London 
fineness,   mine   fine  oz.,    London   fine  oz. 


B      N 


Weight 

of   Kar. 


Mine 
Pine- 


London        Mine       London 
Fineness,  Fine  Ozs  Fine  O/.h. 


1    A 
Mill 

I    B 

771'S99 
774*899 

908*7 
913*2 

9130 
909*0 

707*182 

Cj  mi.lt'  C 

715*050 

904*4 

646*691 

The  mine  secretary  drew  my  attention 
to  this  when  the  returns  were  received 
from  London.  I  re-assayed  the  samples, 
and  reported  practically  identical  results 
with  tin  se  first  obtained. 

It  will  I"'  (  bserved  thai  taking  the  two 
mill  bars  together  there  is  only  a  difference 
of  0*619  oz.,  which  may  be  considered 
permissible  when  one  allows  for  loss  in  re- 
Bmelting. 

The  difference   in  fine  oz.   between   these 

two  mill  liars  is  in  fact  less  than  thai  of 
two  other  mill  liars  taken  at  random, 
which   pave   the    following  results:  — 


No.  of 


Weight  of       Mine 
Bar.         Fineness. 


- 
906- 75 


London 

Fine- 
ness. 


910*8 

894-5 


894-5 


.Mine       London 
Fine  Ozs.  Kine  ()zs. 


827*058       826-370 
811-088    '   HO -730 


With  these  bars  there  is  a  difference  of 
1*040  oz.  It  will  be  noticed  thai  although 
the  assay  results  of  bar  1)  are  identical, 
there  is  a  difference  of  0*358  oz.  of  fine 
gold,  which  shows  the  fallacy  of  judging 
by    identical    results    in    parts    per    1,000. 

In   the   following  example  the   reverse   is 
the    case;    there     is    a     difference    of    0*5 
th<  usandths  in  fineness,  hut  the  actual  fin** 
is   much    closi  r  than   where   I  he    fine- 
ness was   identical. 


Weighl  of 

Mine 
Fineness 

London            Mine 
Fineness.       Fine  <  >/.-. 

London 
Fine  <»/.s. 

(HO           -''i  889 

864*409 

In  the  instance  quoted  by  Mr.  Wilkes, 
although  there  was  a  difference  of  16  points 
in  fineness,  the  difference  in  fine  gold  was 
only  0*2  oz.,  which  even  if  we  put  the  high 
valui  of  £6  per  fine  oz.,  is  a  matter  ol  24 
on  a   value  of   £  1,500. 

With  regard   to  the  two  mill   hars   A   and 
I'.,    the   question   arises,    who   is   to   blame? 


Was  the  error  in  describing  the  hars  and 
their  samples  made  here  or  in  London?  That 
point  will,  I  am  afraid,  never  be  cleared 
up,  hut  as  t he  difference  in  fine  oz.  of  the 
two  bai -  together  was  n<  t  great .  no  \ 
was  taken  of  it  ;   the  case  was  a  clear 

of    the     crossing    of    samples    either    lleO 

in  I.  ndon.  With  regard  to  the  cyanide 
bar  ('.  this  is  a  case  which  admits  of  arbi- 
tration, as  there  was  a  difference  of  5*021 
fine  oz.,  lint  the  check-  assays  in  London 
came  out  at  the  higher  figure. 

I    quite    agree    that    the    disabilities     arc 
ne, |    as    the    fineness   of   the    gold    im- 
proves,   and    that    it    is    with    gold    belo\*l    800 
fine   that    trouble   is   likelj    t<.  occur. 

It      would      he      more      sal  isfact<  r\ 
assayers   it.  a-    Mr.   Wilkes   suggests,   when 
the    refinerj      is     established,     a     standard 
method  be  adopted  foi   the  preparation  an  I 
sampling  of  the  metal. 

I  daresay  most  a>s;l\,-iS  could  give  in- 
stances similar  to  those  I  have  given,  hut 
1     think    they    show    how     fall.'  the 

reasoning  whereby  only  agreement  in  actual 

fineness   is   considered,   ami    nol    the   agr 

men!   in  tine  oz.  or  value,  I ause  after  all. 

the  assayers  work'  with  regard  to  bullion 
is   to  ascertain    its   value, 
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Wei  sh    I  "\i     By  produi  i  9.     The   -system   ol    by- 
products  in  "mtv    begins  with  the  carbonisation  "t 
coal   in  tlie  manufacture  of  coke.     All  i  .ol-  I 
well-defined    decomposition    point,    bul     for    bj  pro 
ducts   purposes  there  are  two  distinct    temperatures 
,,,  1,  the  coal  may  be  heated.     The  first  method 
is  known  as  the  low  carbonisation  method,  ami   is 
employed    in    tin-    United    States.     This   method    is 
not   employed    in    South    Wales,   where   tin-   coal    is 
burnt  for  about   36  hours  at  a  temperature  ot 
t,,   1,000°   C.     'I'll'-   bj  products   resulting   from   tins 
process  an-  of  tin-  aromatic   Beries  such   as   bi 
naphthalene,  anthracene,  et<  . 

The  '.-asi s  vapours  from  the  coke  ovens  consist 

of  permanent  gases,  saturated  with  tar.  benzole  and 
ammonia.     The   first   dealt    with  are  tin-  tar 

,,t'  mam-  or  pipes,  all  the  gases  from 
ill,.  Coke  ovens  are  conveyed  to  condensers  contain 
■  ibes  through  which  water  is  forced.  l*he 
bj  m.  in-  .a'  .in  exhaust  through 
the  condenser,  but  of  course  outside  tin-  tubes  ami 
iM  the  opposite  direction  to  which  the  water  is 
travelling.     This   cooling   of   the   gas   brings   down 

,t'    the    tar    in    lii|iiiil    form,    when    it     is    inn    off 

I,,  ii,.  i,l.     There  is  still,  however,  a 

,  .-it  mi    am. .mil  10    the 
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form  of  little  globules,  and  thin  gas  is  sucked  by 
the  exhaust  through  a  system  of  plates  having 
small    perforations    in    different    places    which    split 

as  into  small  jets,  each  of  which  is  drawn 
through  one  perforation  on  to  the  cool  surface  of  a 
plate  behind,  tin-  globules  thus  being  gradually 
broken  up.  This  condensation  also  brings  down  a 
certain  amount  of  ammonia  in  Liquid  form,  but  this 
difficulty  is  soon  remedied  in  the  separating  tank, 
the  ammoniacal  liquor  remaining  on  the  s 
and  the  tar  sinking.  The  tar  may  now  be  sold  as 
Mich,  or  preferably  worked  up  in  the  tar  Btills,  and 
further  splil  up  into  anthracene  oil,  creosote, 
naphthalene  md    pitch. 

'I'll'     Ammonia   Gases.  —With    regard    to    the    am 
monia     gases    the     reason     why     all    the    ammonia 
compounds  are  not  condensed    in   the  condensi 
that    other    bodies    having    a    stronger    affinity    for 

is,  and  these  cling  to 

the  ammonia   in  the  form  of  compi ds.  which   have 

to  In-  broken   up.     Some  of  these  are  easilj    decom 

posed    by    mere    heating,    while    others    require    in 

addition   to  heating  the  presence  of  an  alkali   such 

da  "i    lime  to  bring  about  decomposition.     The 

are    now    put    through    what    is    known    as   a 

Bcrubber,    which    consists    of    a    tower    about 

70ft.    high    containing    two    cylinders    packed    with 

wooden    boards    6in.    wide    and    |in.    thick,    set    on 

and  J,  i  n .  apart,  alternate  layers  being  at 
right  angles  '■>  one  another,  Watei  is  listributed 
ovei   the  whole  area  at  the  top.  gas  entering  at  the 

in    the   opposite    direction    i,,   the    water.      A.6 

nia  is  very  soluble  in  water,  a  certain  amount 
is  extracted   in  this   proi  The   _ras   is  then   put 

h  anothei  form  of  scrubber  of  the  rotary, 
horizontal  type.  This  Bcrubber  is  divided  inti 
tions,  each  of  which  contains  numerous  brushes,  the 
bristles  being  made  of  steel.  Water  passes  through 
these  sections  at  the  bottom,  the  brushes  revolving 
in  each  section  ami  dipping  into  the  water.  The 
:  through  at  the  top  of  tin1  sections  in 
tie-  opposite  direct  ion  to  t;  ed  through 

tin-     ti  of     the     brushes     which     are     moist. 

Thus  the    gas    containing    the    final    and     weakest 
traces  of   ammonia   meets  the  strongest    and    i 
water,  ami   all   ammonia   which   is  capable  of  being 
absorbed    is  run  amoniacal   liquor,  together 

with  the  ammonia  in  the  form  of  compounds.  The 
liquor  is  then  subjected  to  Bteam  and  milk  of  lime, 

which    splits    up    the    ammonia    compounds,    and    the 

nia    remaining    is    made   to    bubble   through    a 

of  sulphuric  acid,  the  Btrong  affinity  of  thes3 

two  bodies  for  each  othei   causing  a   reaction      It    ;- 

very    simple    matter    to    crystallise    out    the 

-ulnhate  of  ammonia. 

The  tar  and  ammonia  being  thus  segregated  from 

iily  the  benzol  remains  to  he  dealt  with. 

Once  again  a  bodj    having  a  Btrong  affinity  for  the 

product    i lired    is    utilised,    ami    this    time    it    is 

ite    oil.       A  r    i  ontaining    three 

towers  <in  the  same  principle  as  tie-  ammonia 
scrubb  d.   creosote  oil    trickling  down 

the    wooden    packing    iii    the    tower,    and    thi 
i    through    tin    towei       for   this    i  ■ 
three     towers    ;in      usually     employed,     the     fresh 
te  oil   being   introduced   at    the  third   and  the 
i  scrubber,  t  he  oil  and  f ' 
travelling  in  opposite  directions.    Thus  the 

meets  thi  of  benzol.    The 

te.  having  absorbed  the  benzol   from  thi 
is  now  inn  off  to  storage  tanks,    ind  the  next   step 
on. ite  tlie  creosote  oil  from  the  benzol. 
The  boiling  point  of  creosote  oil  is  about  251 


300  C,  and  of  benzol  about  B0-5C  C,  consequently  it 
the    benzolised    creosote    oil    is    heated    to    bet 

I  Id  <  .  and  1711  <  .  the  hen/.ol  will  lie  given  off  as 
vapour,    and   tie  "il   will    not    boll,   but    will 

run  hack  and  so  he  used  again  and  again.     The  oil  is 
therefore    pre-heated    in    three    stages    to    between 
1  m    i  .  and  170    <  ..  ami  passed  to  a  still  constructed 
on   the  principle  of   the  ammonia  still,   where   | 
over   e  tray.-    it    is   thoroughly   agitated    by 

.  the  benzol  being  expelled.  The  crude  benzol 
is  then  pumped  to  the  hen/.ol  washer,  when 
phuric  acid  is  added  to  it  to  extract  pyridine  (oU 
of  the  impurities  pi  Bent  in  the  benzol),  as  the 
latter  has  a  strong  affinity  for  sulphuric  acid.  The 
benzol  is  next  washed  with  caustic  Boda,  which 
combining  with  one  of  the  other  impurities,  namely, 
phenol,  is  run  oft.  The  washed  products  are  ne.w 
conducted  to  ;i  final  rectifying  still,  and  from  this 
to    the     fractionating    still,    where     (as    the    name 

implies)  they  are  split  up  into  refined  hen/.ol.  toluol 
solvent,  and  heavy  naphtha.  This  splitting  up  is 
carried  out  by  a  careful  regulating  of  temperatures, 
each  of  the  above  constituents  of  crude  benzol 
having  a  distinct  boiling  point.  It  is  thus  merely 
a  matte!  of  careful  regulation  of  temperatures,  in 
order    to    vaporise    hist     one    a  te    it.    and 

then   the  others   in   turn. 

The      gas     now      contains     a      certain     amount      of 

sulphuretted  hydrogen,  which,  being  of  a  very 
poisonous  nature,  has  to  he  eliminated.  To  accom- 
plish  this,   the  same  plan   is  adopted   as  befori        I 

this    case    tie-    c modify    used     is    bog    ire 

through  which  the  gas  is  pis.-ed.  The  sulphuretted 
hydrogen  remains  in  the  ore.  leaving  the  gas  suffi- 
ciently pure  to  he  stored   in  gasometers  for  house 

hold    purpi 

Thi  Endless  Chain. — The  system  is  not  yet  com- 
plete, however.  The  sulphur  in  the  ore  must  not' 
he    wasted,    so    it    is    burnt,    and    the    Bulphu 

ted.     This  gas  is  conveyed  to  the  acid   plant, 
where,    by    mixing    with    saltpetre,    sulphurii 
(required     in     the     manufacture     of     sulpha! 
ammonia)  is  obtained. 

In  the  settling  out  of  the  oils  in  the  tar  plant 
and  the  spirit  in  the  hen/.ol  plants  a  certain  amount 
of  crystallisation  takes  place,  in  the  form  of 
naphthalene  salts.  Pure  naphthalene  is  not  ■ 
being  made  l,\  Smith  Wales  collieries,  hut  it  is 
i  question  of  time  before  this  is  carried  out 

The  foregoing  description  i-  an  attempt  to 
describe  the  system   as  generally   in   use  at    oreBent 

In    South     Wales,    and    this    article'    ch.es    not     l>\     any 
means   exhaust    the    possibilities,    i-    the    bj   products 
i  ed  could  he  ■  lerabh    extended.     1' 

represents,  however,  roughly  the  distance  I  i  which 
it    has  been   found   practicable  to  carrv 

ill    coal    used    in    this    part 

of  the  country  i-  not   particularly  good  for  n 
purposes    ami    does    not    compare    favourably    with 
many  English  coals      Thi  */■    Sn/rpli 

18th    December,    1920.     ("W    \   I 
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I'll  c   I  l:n   \I       PRECIPITATION     n  I         -  I 

"  Aii    installation    has    recently    he  en    made    in    the 
silver  refinery  of  the  United  St  ites   Metals  Refining 

V.F..   which   is  of  special   inter 
the  substance  is  not   a   line  ,\   handled   dipt. 

hut    .-•   semi-liquid    Bludge.    'hit    is   hard   to   remove, 
and  is  specially  liable  to  build  up  on  the  electrode! 
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and  cause  earths.  It  also  contains  a  considerable 
lenium  compounds,  which  not  only 
attack  iron  and  steel,  but  ordinary  commercial  lead 
and  only  lead  free  from  antimony  can  with- 
stand destruction  from  the  selenium-carrying 
Hence,  every  part  of  the  equipment  with 
the   fumes   come   in   contact    must    b  i    with 

chemically   pure   lead.     According  to  the  Electrical 
the  treater  installation  consists  of  three  units 
of  SO  lead  lined  tubes  each.     The  electrode  - 
in  this  0   volts,  contained  in  the  tubes 

jidly  suspended  from  the  top,  bo  that  bottom 
insulators  can  be  dispensed  with.  The  gases  from 
the  furnaces  arc  first  passed  through  Bcrubbers  and 
sprayers,  which  remove  a  portion  of  the  fumes  and 
cool  and  moisten  the  gases  to  the  proper  d< 
They  then  pass  into  the  top  of  a  large  header,  into 
which  the  precipitating  tubes  project  several  feet, 
■o  that  irregularities  in  the  gas  flow  arc  broken 
up.  all  the  pipes  arc  heated  to  the  same  tempera- 
and  a  uniform  flow  is  established  through 
each  pipe.  After  passing  through  the  pipes,  the 
from  fumes,  escape  into  the  atmo- 
sphere. \  mii  as  the  maximum  permissible 
amount  uf  precipitation  has  taken  place  in  the 
pipe.-  of  any  unit,  the  gas  flow  and  the  electric 
current  to  that  unit  are  cut  off,  and  the  precipitate 
is  flushed  out  of  the  pipes  by  a  washing  system 
The  electrical  equipment  consists  of  a  motor 
generator  set,  a  high-voltage  transformer,  and  a 
mechanical  The  motor  generator  set  i~ 
mad.-  up  of  I  h.p.,  220-volt  Westinghouse  D.C. 
motor,  and  a  25-k.v.a.,  220-volt,  60-cycle  Westing- 
erator.  The  motor  is  driven  from 
tin-  power  circuit  of  the  plant  and  the  generator 
supplies  the  current  for  the  precipitation  system. 
The  low-voltage  current  from  the  generator  goes 
to  the  transformer,  which  is  of  a  special  design, 
made  by  the  Westinghouse  Co.  It  is  of  25  k.v.a. 
ty  :  takes  low  voltage  current  at  220  volts, 
and  has  taps  in  the  low  tension  winding  for  trans- 
forming to  55,000,  65.000,  70.000  and  75,000  volts 
respectively.      After  the  low-voltage   A.C.   has  been 

formed  to  high-voltage  it  goes  to  the 
mechanical  rectifier,  which  is  a  simple  form  of  com- 
mutator, and  is  kept  in  synchronism  with  the 
current  by  being  mounted  on  the  generator  shaft. — 
Indian  Engr.,  Sept.   11.   1920,  |>.    11').      (J.  A.   \V. 


for  the  fulminate  is  Btrongly  condemned  for  use  in 
the    case    of    the    finished    explosive      Fortj  I 
Annual    Report   of    11 M.    [nsi 
January    1.  1920.     (W    I'..  J.) 


minim;. 


Mr-  'Nators. — The     report     includes     a 

resume    of    experiments    performed    by    F.    II.    and 

I'.     \       Dupre    on    the    sensiti  I     fulminate! 

mixtures  and   detonators. 

It    was    proved    that    the    .sensitiveness   of    the    mix- 
tares  depended    upon   the    fulminate  and   that  of   the 
fulminate  on   tin-   >]/.<■  of   the   crystal. 
In  the  i  a.-.-  of  the  finished  detonator,  the  original 
-.•>    of     the     fulminate     has    little    or     no 
influence     on     the     sensitiveness     of     the     finished 
tor  as  tin:  pressure  applied   to  the  latter  after 
priming   i.-  sufficient   to   reduce  the   fulminate  to  a 
Mie  powder,   in  which  condition  all  of  a 

examined    gave  approxi- 

The  resume*  continues  with  useful  information  to 

the    manufacturer    regarding    the    jelly    bag    mixer 
and   finishes   with    remarks    regarding   the   destruc 
tion  of   fulminate  and   detonators.      The   met!. 
chemical    destruction    by    the    us<     of    hyposulphite 
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The    Role   01  Acids    in    Li  bri<  wion. — 

Hitherto,   free   fatty  acids  in  lubricant,   bav< 

1    mainly    by    the    injuriou  .In,  h    they 

pable  of  causing,  and  their  pi  ,  ome 

nolly  objectionable  ;  hut  M 
Wells   and    Southcombe,    in    their   interest 
munication  to  the  London  Section  on   February  2, 

now    show    that,    in    strictly    limited    amount,   "free 
fatty    acid.:    are    capable    of    greatly    improvii 
friction-reducing    vai  neral    oils,    and 

the      improvement      in      "  oiliness  "  or      lubricating 
power  of  a  mineral  oil,  caused  by  mixing  with  it   a 
fixed  oil,  is  due  far  more  to  the  small  quantity  of 
fatty   acid    contained    in   the    fixed    oil    than    ; 
neutral   glyceride. 

ie  figures  quoted  by  Mr.  Archbutt  in  the  dis- 
cussion illustrate  this  point  very  forcibly.  In  some 
experiments  made  with  a  Thurston  machine  under 
conditions  of  very  low  speed  and  high  pressure,  so 
as  to  ensure  a  certain  amount  of  solid  friction  be- 
tween the  bearing  and  the  journal,  it  was  found 
that  0'5  per  cent,  of  rape  oil  fatty  acids  added  to 
a  mineral  oil  reduced  the  friction  coefficient  from 
0'0066  to  000-19,  whilst  nearly  GO  per  cent,  of 
neutral  glyceride  of  the  same  rape  oil  was  recmired 
to  produce  the  same  effect.  It  appears,  therefore, 
that  this  discovery  affords  the  means  of  diverting 
to  other  more  useful  purposes  the  greater  part  of 
the  saponifiable  oils  and  fats  which  are  to-day 
used  for  blending  with  mineral  oils,  and  of  em- 
ploying in  their  stead  a  very  much  smaller  pi 
tion  of  free  fatty  acid. 

The  authors'  theory  that  the  action  of  the  fatty 
acid  is  due  to  the  fait  that  the  intei  facial  tension 
between  oil  and  water  and  between  oil  and  mercun 

itly  lowered  by  the  additi f  fatty  acid  to  a 

mineral  oil  met  with  a  good  deal  of  criticism,  and 
it  was  pointed  out  that,  although  neutral  rap 
added  to  mineral  oil  greatly  reduced  the  friction 
coefficient,  the  inter-facial  tension  between  neutral 
rape  oil  and  water  was  nearly  as  high  as  that  be- 
tween mineral  oil  and  water.  In  the  lubrication  of 
a  shaft  or  journal  running  at  a  fairly  high 
and  under  mod  lire,  the  bearin 

ated    from    the    journal    by    a    film    of    oil.    and    the 
ly  due  to  the  \  I  the  lubri- 

cant.    That    property  of  a   lubricant   which   i 

ity    and    is    termed    "  oiliness  *'    only    bi 
important    when    the    conditions    are    such    that    solid 
or    "  contact         friction    occurs,    and    all    recent    work 

to  the  facts  that  it  is  the  chemically  reactive 
and    unsal  titu.  nts   of    lubricants   which 

promote    "  oiliness,"   and    that    they   do   so   by    • 

ing     info     physico  chemical     union     with     the     solid 

composite    so 

with     I  v    and    op 

sistance   to    -hen-   than    the   nnlubricated   sari 
The  great   activity  of  fr<  lite  in 

with  this  theory.  Me  n  Wells,  South 
combe  and  \n  Id. ut*  arc  to  be  congratulated  on 
having  made  an  important  addition  to  our  know 
ledge  of  lubrication  /own.  Soc.  Chem.  I  ml.,  Feb. 
16,   1920.     (A.  McA.  J.) 
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Abstract  of  Patent  Applications. 


821.19.      E.    C.    Henson.     Wireless  transmission   of 
energy.     9.10.19. 
In  this  application  a  method  is  described  of  com- 
municating  by  telephone   in  a  limited  area  without 
transmission   wires.     The   chief    feature   is  the   use 
of    iron   core    reactors,    which   enable  waves  of   low 
frequency    to  be  used,   such   as  from   the    voice    in 
speaking,    instead    of    high    frequency,    as    in    radio 
installations,  in  comparison  with  which  it  is  claimed 
there    is    freedom    from    atmospheric    disturb 
ance       no    interference    from    radio    installations    or 
from  similar  installations  as  the  one  described,  out- 
side the  Limited  area  involved. 


;    780.20.      Franz    T'hli^.      Improvement?    relating    to 
means  for  closing  and  opening  skips.     16.7.20. 
This  application  refers  to  self-opening  and  closing 
buckets  as   used    with   "grab"   dredgers,   and    with 
certain  types  of  coal  and  ore  handling   plant,   and 
describes  a  bucket   made  in  halves  suitably   1 
1    opening  centrally 

The    operating    mechanism    consists    of    rope    or 
chain   working  over  pulleys,  and   a  special  form  of 
I    tensioning  and  releasing  gear. 


25.20.      Eenry    S.    Potter.      Improvements    in    Ruck 
Drills.     9.1.20. 

This   application   refers  to   rock   drills,   of   i 
the   hammer  or  reciprocating  type,   in  which  water 
is  supplied  to  hollow  steel  through  a  packed  tappet 
or  through  an  axial  tube. 

It  has  for  its  object  the  prevention  of  leakage 
of  water  from  the  water  supplying  means  to  the 
working  cylinder  'if  the  machine  where  the  presence 
nf  water  is  undesirable. 

To  this  end  it  is  proposed  to  provide  an  annular 
space  suitably  positioned  for  the  collection  of  the 
leakage  water,  and  to  connect  this  annular  space 
with  passages  arranged  in  the  form  of  an  air  ejector 

which   latter   is  operated   by   tl xhaust  from   the 

machine. 

It    is   claimed    that    the   air   ejector   will   prodi 
partial    vacuum    in    the    annular    space    provided    for 
tl,,-   collection    of    leakage    water,   and    thus   prevent 
the   latter   from   reaching  the  working  cylinder. 


53.20.      Laminated    Coal,    Ltd.      An    improved   solid 
fuel.      17.1.20. 

The  paten!   applied  for  is  for  the  manufacture  of 

laminated    fuel    made    from   coal    dust,   coke,   w 1 

.Int.  or  mixtures  of  coal,  etc. 

The  fuel  is  produced  either  in  the  form  ot 
briquettes  or  irregular  shaped  lumps  of  coal,  and 
i  produced  by  the  same  method  and  mean 
usually  employed  in  coal  briquetting,  the  difference 
being  thai  tie'  briquettes  or  lumps  of  fuel  are  made 
up  in  layers  which  adhere  together  well  when  cold. 
but  easily  part  when  heated.     This  is  broughl  about 

either   by   Cooling,   or   sprinkling   hvdrated    lime,   coke 

dust   or  any  Buch-like  Bubstance  Between  successive 
the  objed   of  laminating  the  fuel   being  to 
make  it  burn  more  readily  than  solid  briquet! 


778.20.      A-    Redler.     Improvements   in   methods   of 

and   means   for  delivering   substances   in   a   fine 

or    loose    state    of    division    or    of    the    nature    id' 
flour    and    the    like.       IT.. 7. 20. 

This  application  relates  to  the  delivery  from  bins 
or  storage  bunkers  of  materials  in  a  powdered  01  :i 
loose  state,  such  as  flour  and  ground  cereals 
generally,  and  substances  in  a  loose  state  such  as 
coal,   lime,   sawdust    and    the   like. 

The    aim    is    to    obtain    a    continuous    and    uniform 

delivery   from  the  bin  by   preventing  the  formation 

of    ...res    and    the    periodic     sticking    and    rushing    of 
tb  ■    material    to  he    discharged. 


795.20.      V.   Seymour.     Improvements  in  furnace  ami 
process     of     combustion     of     pulverulent     fuel. 

•_".'.  7.20. 
This  application   relates  to  a    type  of   water- 
combustion  chamber  for   the   burning   of   pulvi 
coal  at  very  high  temperatures. 


809.20.  H.  A.  Symes  and  V.  G.  Byrnes.  Improved 
collapsible  wire  runners.  26.7.20. 
This  application  refers  to  improvements  in 
apparatus  for  the  erection  of  fencing,  telegraph  or 
telephone  wires,  and  ((insists  essentially  of  a  por- 
table stand  of  special  design  adapted  to  receive  a 
coil  of  wire  and  allow  the  coil  to  revolve  freely  as 
the  wire  is  paid  out. 

820.20.      ('.    ('.    Bussey.      Improvements    in   methods 
of    and     apparatus     for    testing     carbonaceous 

material.      29.7.20. 

The  method  described  in  this  application  is  that 
of    continuous    carbonisation    at    a    moderate    tempera 

ture,  the  aim  being  to  obtain  a  high  percenta 
the   light  oils  and  ammoniac  al    products   rather  than 
the   heavy    oils   of   a    tarry    nature,    but    at    the   same 
time  to  produce  a  dense  coke. 

The  apparatus  used  is  a  vertical  retort,  which  is 
internally  heated  only  from  the  charge  itself,  other 
wise  the  arrangements  are  similar  to  the  usual 
vertical  retort  practii  ids  charging  hopper, 

shape  of  retort  and  discharging  grate,  but  the  coke 
is  given  an  extra  pressure  when  still  red  hot.  and 
is  cooled    by   means  of  a   water-  jacketted   ehambc  r 
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Proceedings 

AT 

Ordinary  General  Meeting, 
19th  February,  1921. 


The    Ordinary    General    Meeting    oi    the 

ety    was    held    in    the    Assembly     II  i 

-      atific    ana    Technical    Club,     LOO,     Fox 

t.    Johannesburg,    on     Saturday,    21st 

nary,     L921,    at    8    p.m.,    Mr.    James 

Chilton    i  President  |    in    the    chair.      There 

were  also  present :  — 

•J  I  members:  Messrs.  F.  Wartenweiler, 
Prof.  (1.  A.  Watermeyer,  H.  \l.  Adam,  ('.  -I. 
Gray,  J.  Hayward  Johnson,  A.  King,  J.  J. 
B  Smythe,  J.  Watson,  E.  M.  Weston,  A. 
Whitby,  H.  A.  White,  Dr.  W.  A.  Caldea  fct, 
A.  F.  Crosse.  Prof.  J.  A.  Wilkinson  (Mem- 
•il),  W.  Allen,  T.  N.  Dewar,  II. 
I..  Y.  Durell,  K.  W.  Leinberger,  1'.  .Mills,  T. 
Proberts,  W.  E.  Thorpe,  T.  G.  Trevor,  -1.  'I 
•  d  H.  R.  s.  Will 

2  Ass    Mates  :   Messrs.  -I.   A.    Boyd  and  S. 
Evans. 

ti  Visit<  i-s  and   H.   A.  (1.  Jeffreys  (Secre- 

The  President:  Ladies  and  Gentlemen,— 
At  the  beginning  of  this  meeting  I  desire  to 

■ss  the  feeling  of  pleasure  which  we  all 
in  i-t  .  sperience  in  meeting  for  tin-  first  time 
in  our   new   building.      In   the   search   for  a 

habitation  and  a  home,  the  Society  bad 
many  wanderings.  It  was  I  belie\  •,  born 
in  a  tin  shantj  on  Von  Brandis  Square,  at-  I 
at  thai  interesting  event  our  friend  Mr. 
Andrew  Crosse,  who  i-  with  us  to-night, 
played  a  very  interesting  part.  The  first 
nteetings  of  the  Society,  I  believe,  were  he'd 
in   the   'ild    ( Chamber  of    M inea    Buildinj 

Street.      After   that,    when    the 
build  i  erected    in    Markel    Street   c  ir 

meetings  were  changed   t     t  he   ne  \    edific  •. 

r  two  in.  t  he  Society  were  held 

in  the    Freemasons'    Hall   in   Jeppe   Sti 


From  tin-  Chamber  oi  Mines  we  moved   to 
the    I  ni versify    College,   and   now   we   have 
come   t'     what    I    hope   is  our   final   r< 
place.     Our  meetings  can  be  held  now  under 
•  an  <>w  n  vine  and  fig  1  behalf  <  t 

the  ( iouncil,  I  dea  member 

a  cordial  "  Welcome  home." 

Not  one  ni  the  least  nterest   in 

this  home-coming  is  the  tact  that  a  per- 
manent place  has  hem  found  for  the 
Memorial  which  this  Society  caused  to  !»•• 
i  rected  to  the  memory  of  its  members  who 
fell  in  the  Angl  Boer  War.  This  Tablet, 
which  hears  the  names  of  members  who  tell 
"ii  both  sides,  shows  that  when  necessity 
■  ii  ises,  .,iii  members  can  drop  the  test  tube 
and  pick'  up  the  rifle.  Recent  events  have 
shown  that  ancient  spirit  is  not  dead:  and 
I    hop  -imilai    Tablet    will    he 

erected     to    the     lliellH    IV    .    \     OUT    llielllhels    W  1|<  > 

fell  in  the  last  <  Jreat  War. 

We  hope  that  this  house  will  he  hallowed 
by  the  sacred  memories  ot  the  past  as  well 
a-  consecrated  with  great  hopes  lor  th  • 
future.     (Loud  applau 

MINI  Tl  -. 

The    Minutes    of    the    Ordinary    General 
Meeting,  held  on  the  20th  November,   1920, 
corded  in  the  November  Journal,  were 
e.  nfirmed. 

NEW    MEMBERS. 

Messrs.     I'.    Wartenweiler    and    A.    King 
having   been   elected   as    scrutineers  in 
nection   with   the  ballot    for  the  election  <>t 
new    members,   the  following  w-  re  dec! 
unanimously  elected  :  — 

Wn  i  UK,  i  >  •  im  Mines,  Ltd.,  Johai sburg. 

Mining  Engir 
Hi'.  B.     V.     Bn  Ltd., 

•  a      M  in.    Mai 

IAN,    Al  l  \  (\IH  i:    WaI  M  Ltd., 

Johannesburg      Mining    Engi 
Si  hi  i  siNoi  i-.  Bruno,  P  1 1.  B  ■■.  71  is.  Johannesburg. 
Ma 

\  P.O.  Bo     1048,  Johannes 

M  in./  En  |  rieer. 

:    ■  l.  ] 
lmi-      l  Igent. 
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General  Business, 
the  society's  progress, 

Mr.  Andrew  F.  Crosse  (Past  President): 
JQnder  "  General  Business  I  should  like  to 
make  a  couple  ot  remarks.  The  first  <  ne  is 
with  reference  to  the  past.  We  started  a 
Chemical,  Metallurgical  and  Mining  Society 
in  the  old  days  before  this  presenl  Society 
was  in  existence,  but  it  did  not  hist  very 
long.  Then  we  stalled  this  Society,  which 
was  a  success.  I  would  like  to  mention  the 
name  (it  one  gentleman  who  did  more  to 
keep  the  boal  afloat  when  we  ran  on  the 
-  than  anybody  els« — that  was  Mr. 
Sidney  Pearce  :  he  deserves  the  thanks  of  the 
Society.  It  was  a  great  many  years  ago 
now;  many  of  you  were  not  members  of  the 
Society  then;  be  carried  on  the  work  when 
we  had  one  or  two  defaulting  Secretaries"; 
he  launched  us  into  clear  water  out  at  sea, 
and  we  have  been  prosperous  ever  since. 
1  thought  I  would  just  like  to  mention  this 
fact. 

Mr.  Andrew  F.  Crosse  (Past  President): 
I  have  now  to  refer  to  quite  a  different  sui>- 
For  t  he  las!  tew  weeks  I  have  been 
engaged  in  the  mosl  interesting  work  I  bavG 
ever  had  to  do  since  I  have  been  in  the 
Transvaal — nearK   ■'<'!  \ eat s. 

\    RICH    M<  KKL,    OKI  . 

I  am  bring  to  your  notice  this  even- 

ing one  oi  the  most  interesting  mineralogical 
discoveries  of  recent  years  in  the  Transvaal. 
It  is  an  extraordinarily  rich  nickel  ore.  and 
I  can  find  no  description  in  liana's  Minera- 
logy or  in  a  hook  '  The  Nickel  Deposits  of 
the  World  " — published  by  order  of  the 
Legislative    Assembly  of  Ontario  (1917).     I 

W  allt     yOU     to     loot     at     Sollie     pieces    of    t  he    el'e, 

and  also  a  bar  of  nickeliferous  iron  which   I 
have  heie;  it  i-  probably  the  richest  nickel 
,allo\  ever  smelted  direct  from  the  ore,  assaj 
ing  ah  .u  52      nickel. 

The  analysis  of  a  large  sample  of  76  lhs. 

was    as    follows  :  — 

Oxide  of  Nickel  UK'.ii 

1 1  ide  of  lr,,n  1930 

Phosphorus  0'13 

Calcium  Oxi  1  •  0'20 

Silica    ('»:.() 

I.  ss  'ii  ignil  :"ii.  chiefly  water         _'■  15 

Loss    r  I .". 


Metallic  Nickel 29"6% 

Metallic  Iron 357 

Platinum     0*2  dwt.  per  ton. 

As  there  is  no  arsenic  or  sulphur  in  this 
ore  it  should  prove  very  valuable  tor  alloying 
with  steel;  To  of  the  nickel  produced  to- 
day is  used  for  that  purpose. 

I  do  not  think  that  all  the  ore  will  be  as 
rich  as  this  sample,  but  it  will  he  easy  to 
concentrate  either  by  a  Wilfiey  table  or  mag- 
netic separator,  or  the  two  combined;  the 
specific  gravity  of  this  ore  is  4-6. 

This  ore  i-  as  far  as  I  am  able  to  j  £ 
a  new  and  undescrihed  mineral.  If  this 
should  prove  to  he  the  case,  1  should  like  to 
call  it  "Tivvorite,"  after  Major  T.  G. 
,Trevor,  Mining  Inspector  for  the  Pretoria 
I  >isi i  iet,  including  Barberton. 

My  thanks  an-  due  to  Mr.  Cottrell,  Chief 
A.ssayer  of  the  Standard  Hank,  tor  smelting 
the  ore  according  to  my  instructions  as  re- 
gards flux. 

I  must  not  forget  to  mention  where  t he- 
new  discovery  of  nickel  ore  comes  from;  it 
has  been  found  close  to  the  talc  mini 

the  farm  "   Bon  Accord,"  north  of  the  hraivh 
line  to  Barberton,  near  the  Sheba  siding. 

An  article  on  this  ore,  by  Major  T.  G. 
Trevor,  appeared  in  the  South  Afrioan 
.Inn  mat  of  I  ml  ust  iii  '.s,  June,   1920. 

Major  T.  G.  Trevor  (Member):  "  I  am 
sorry  that  I  came  unprepared  with  note 
this  question,  but  I  happened  to  be  in 
Johannesburg  and  to  meet  Mr.  Crosse  who 
thought  it  might  be  of  interest  to  members 
if  I  said  something  on  the  subject  which  he 
has  just  mentioned. 

in  June  last  year  I  was  informed  that 
ore  carrying  afo  at  '1~  oickel  bad  been 
found  in  the  Barberton  district.  I  warned 
the  people  \\  ho  told  me  about  it  to  be  care- 
ful as  there  was  probably  B  mistake.  I  went 
up  and  saw  the  deposit.  When  I  was  look- 
ing at  it  I  Baid,  do  not  say  anything  about 
it  because,  personally,  1  I  not  think  it  is 
nickel-  -wad  until  I  get  S<  me  check  a 
made  '  I  sampled  the  occurrence  and  found 
the  check  assays  confirmed  the  original  re- 

'  The  di  p«  sit  occurs  on  the  Lily  line  in 
the  Jamestown  Series  just  opposite  the 
Sheba       Brid  This      line      has      been 

th  i.   ighly  described  by  I>r.  Hall  in  his  pub- 
lished mei  '  the  G<    1-  >gy  of  the   I 
b  it   n  Gold  Fields.'    A  bar  ot  hard  quartzite 
h  rms  the  ridge  pole  ot  a  long  line  of  nil's. 
This  line  stretches  for  about   tO  mil  ■-.  n 
;     distinct    feature   of   the    eounti  \   for 
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quite  20  miles.  On  the  top  of  one  of  the 
bills  in  the  ridge  a  man  shol  a  buck  and 
picked  n]>  a  stone  with  which  to  despatch 
it.  The  stone  was  so  heavy  thai  he  took 
particular  notice  of  it,  and  took  it  to  the 
camp.  That  was  how  the  actual  discovery 
was  made. 

The  richest  portion  of  the  ore  appears 
massive  black  rock  composed  of  grains 
of  magnetite  closely  cemented  together,  with 
a  Blight  green  tinge,  but  without  any  banded 
Btructure.  Mr.  Crosse  has  given  you  the 
analysis  of  it.  When  I  saw  it  the  deposil 
was  opened  up  by  an  open  cut  about  12  ft. 
deep.  I  published  a  report  on  it  in  the 
>i  Industries  for  June,  1920. 

1  hanging  wall  was  a  very  fissile 
sandstone,  which  a  geologist  would  describe 
phyllite.'  The  reef  or  deposit  was  2  ft. 
3  in.  wide,  and  a  representative  sample 
taken  •">  ft.  below  the  sin  face  gave  an 
analysis  oi  17*2  ,  while  a  similar  sample 
taken  ovei  1  tt.  •".  in.  of  the  foot  wall  gave 
1*67    .     The  dip  was  approximately  vertical. 

Since  my  visit  an  adit  has  been  put  in 
which    has   struck   the   reef,    and   the   reef   is 
now  being  driven  on.     Assays  vary  from  3 
•     27    . 

It  was  at  once  obvious  that  this  ore  was 
-' 'in.-t liiio,  entirely  different  from  anything 
<f  which  we  had  record,  so  I  Bent  several 
samples  to  England.  On  the  main  sample 
-lit  t<>  the  Imperial  Mineral  ReSOUrc  S 
Bureau  I  have  not  had  a  report,  but  from 
other  sources  I  learn  that  the  ore,  owing  to 
tie-  entire  absence  of  sulphur  in  it,  would  be 
at  value  to  smelt  with  sulphurous 
"  A-  te  the  quantities  in  which  this  ore 
-  .-it  pi  esent  premat  ure  fco  say  an\  - 
thing  except  that  you  have  a  definite  out- 
crop for  about  300  ft.,  assaying  anything 
from  •".  to  27  ;  ala  that  on  the  same  line. 
1,500  vols,  t  .  the  easl  the  talc  deposits 
everywhere  contain  trac  s  ol  nickel.     In  the 


main  talc  mine  there  are  pieces  of  honey- 
combed limonite,  which  are  bo  porous  thai 
they  will  float  on  water  for  quite  a  cona 
able   time   before  sinking.      1    had 
this  assayed    by    Dr.    Moir,    and    n    gave   a 
result    of    2*7       nickel.       It     is,    then 
obvious   that    there    is   a    \<r\    considerable 
area   in   this   locality   which   is  impregnated 
with     nickel     and     tli.it     the     pP  ipects    of     it 

developing  into  an  important  nickel  mine 
appear  to  he  extremelj   g<     i. 

I  must  thank-  Mr  I  for  the  unex- 
pected compliment  he  has  paid  me  with 
regard  to  the  name,  which  I  accept.  It  is 
n<  t  particularly  euph  I  -  not 
his  fault." 

Mr.  Andrew  F.  Crosse  (Past  President): 
I  would  like  to  make  one  more  remark  while 
we  are  on  this  subject.  In  smi  M  ing  this 
nickel    i  >re    t  he    largesl     propi  rl  i(  n    <  f    t  he 

material  I  used  for  the  flux  was  the  tale 
itself  So  that,  if  the  talc  contained  nickel, 
that    would    ^ro   out    into    the    metal.       That     i< 

rather   interesting. 

Mr.  H.  R.  Adam  (Membei   of  Council): 

I    think     you    stated    this    was    an    alloy    of 

nickel. 

Mr.  Andrew  F.  Crosse  (Past   President): 

It  is  an  alky  of  iron  and  nickel.  There  is 
graphite  in  it.  of  course,  a--  in  everything 
that  is  run  down  with  carbon.  There  is 
in  n  with  the  nickel,  hut  as  the  alloy  will  he 
required  to  mix  with  steel  for  making  rails 
and  various  other  things  (French  engineers 
recommend  3  of  nickel  in  the  steel  rails 
for  railways  y  \\  have  no  refinilig;  no 
refining  is  necessary.  You  -imply  throw  it 
in  and  average  the  percentage,  just  as  tin- 
wine  merchant  d<  es  when  he  pat-  alcohol 
into  win". 

The  President:  I  think  we  at  nuch 

■I  to  Mi     I  for  bringing 

this  occurenc  i  of  a  mineral  which 
i   ind  istrial  importance. 


FIKE-DAMP  IN  THE  GOLD  MINES  OF     THE  FAB   EAST  HAND. 


By  T.  X.  I  'i;w  \i:  i  M<  n 


Durinp  the  pasl  few  years  trouble  has 
experienced  in  certain  mines  ol  the 
1  ■  I  '  Rand  through  occurrence-  of  tiro- 
damp. 

I'M. ■-(lamp  being  generally  associated  with 
c  llieries,  created  some  surprise  when  i; 
made  it-  appearance  on  the  gold  mines. 


I  beds  and  gold  bearing  reefs  are  mini  d 
in  the  Far  Eas1  Rand  area,  the  vertical 
distance  apart  being  aboul    1,000  ft . 

The    collieries    are    singularly    free    from 

tire-damp  and   t  he  do  at  h   Mill   In  an   expl 

can  he  almost  cut irely  credite  I  to  the    • 
mini 
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As  the  subjecl  rable  in- 

I    the   writer  will  describe  each   occur- 
oi   fire-damp  in  detail  and  afterwards 
summarise   the   position. 

The    Brakpan,    Government    Gr.M.    A 
and  Daggafontein  mines  have  had  difficulties 
through  occurrences  of  fire-damp. 

Brakpan  Mines. — In  the  Brakpan  Mines, 
No.  '1  Shaft,  the  first  accideni  happened  on 
the  L9th  March,  1913.  The  No.  8  Wesl 
Winze  dipped  at  an  angle  of  L5 
270  feet,  and  then  rose  gently  for  130  feet. 
Two  small  dykes  were  passed  through,  one 
on  the  slope  and  the  other  up  the  i  ise.  A 
e  was  encountered  at  the  face  from 
which  a  large  quantity  of  water  issued,  and 
the  winze  became  parth  flooded.  A  pump 
was  installed  to  handle  the  water.  In  due 
e  the  wilier  le\el  fell  suddenly  so  a 
pumpman  went  down  to  ascertain  the  cause 
and  found  the  water  had  fallen  about  1  in. 
from  the  hanging  in  the  hollow.  On  holding 
his  lamp  up  to  make  the  inspection,  an  ex- 
plosion occurred  and  he  sustained  fatal 
injuries.  Later  on  it  was  ascertained  by 
I  ~i-  thai  the  gas  issuing  from  the  fissure 
was  fire-damp.  Nobody  suspected  the  occur- 
rence at  the  time,  and  it  firsl  made  iis  pre- 
sence fell  by  the  accident.  It  is  obvious 
thai  the  gas  had  accumulated  behind  the 
water  in  the  hollow  and  was  released  by  the 
i  ing  of  the  water  level  by  the  pump. 
The  depth  from  the  Burface  to  the  fac 
i  he  winze  was  aboul  3, 170  feel . 

On  the  26th  August,  L915,  fire-damp  was 
met  with  in  a  differenl  pari  of  the  same 
mine.  In  going  through  with  a  cross-cul  in 
the  17  Easl  Level  an  upthrow  faull  with  a 
70-fool  throv    was  encountered.     [1   was  in- 

I  ended   to   pul    Up   a   boxhole    from   t  he    171  h  to 

i  be   L6th   Levels,  so  a  i  aise  9  feel   l>\   7  feel 

was  started  al    a  slope  of  30°  and   slrnek  the 

faull    at     aboul    30    feel    up.      Continuing 

igh  i lie  footwall  shales  ai   an  angle  '  f 

60°,    the    raise    reached    a    length    of   abo  i1 

120   feet.      \   slight   trace  of  fire-damp  had 

mel  \\  ith  i  a  the  L3th  July,  1915,  and 
a  native  burnt,  so  ventilation  had  been 
l  k  \  ided  Ei  ii-  h\  fi  in.  galvanised  iron 
piping  and  a  fan.  Despite  this,  more  gas 
came  off  and  an  accideni  happened  as  stated 
on  the  26th  August,  1915,  whereby  the 
trammer  and  a  native  were  seriously  burnt, 
the  latter  succumbing  to  his  injuries,      \paii 

t  he  faull  t  here  was  no  fissuring  in  the 
shales  and   the   pla%e   was  dry.     The  depth 
'.an  the  s  irface  to  the  Bcene  of  the  accideni 
was  a  little  ot er  l ,0< >0  feel . 

In    February,    L919,    a    round    was   being 


drilled  ovi  i  in  the  17  A  West  Winze,  which 
was  going  down  on  the  reef  at  a  slope  of  4°. 
The  miner  heard  a  slight  hissing  sound  in 
one  of  the  top  hark  hole-.  H>  applied  a 
light  and  the  issuing  gas  burned.  The  hole 
was  plugged  and  tested  again  in  the  pre- 
sence of  the  shift  boss.  On  removing  the 
plug  the  gas  lit  and  burned  with  a 
lone  blue  flame.  It  was  proved  later  that 
the  fire-damp  was  coming  off  a  fault.  The 
depth  from  the  surface  to  this  working  place 
was  aboul    1,100 

The  17. \  Wesl  Winze  was  driven  <ff  the 
L6  West  Eaulage,  and  the  haulage  itself 
was  the  scene  of  an  accident  on  the  17th  of 
February,  L920.  The  10  W<  si  Eaulage  dips 
al  an  angle  of  15C  for  aboul  900  ft.  A1  tins 
point  the  reef  was  struck  and  17A  East  and 
Wes1  Drives  turned  off.  The  haulage  was 
continued  in  reef  for  about  200  feet  when 
an  upthrow  faull  was  mel  with.  Two  dykes 
were  passed  through  and  the  haulage 
tinned  in  footwall  shales.  It  re—'  for  aboul 
.">."><>  feet   at  ho.     Several  fissures  were  met 

with,    and    a    little    water   came   off    smelling 

of    sulphuretted     hydrogen.        Ill     the     fare    a 

round  was  being  drilled,  and  gas  came  off 
a  top  hack'  hole.  The  miner  knew  nothing 
•  lit  1  ill  he  lifted  a  lamp  to  light  his  nine 
Then-  wax  a  severe  explosion,  the  miner  and 
natives  being  seriously  burnt.  Three 
of  the  natives  died  so  o  after.  The  place 
was  rather  warm  so  they  had  been  working 
more  or  le^s  naked;  consequently  the  burn- 
ing was  very  severe.  The  miner  had  his 
shirt  open,  and  was  badly  burned  ah  u  the 
neck"  and   arms.     Subsequenl    tests  showed 

a    cap   on   a   safety   lamp    indicating    tire-damn 

to  he  present.  The  haulage  was  continued 
under  certain  restrictions  with  safety  lamns 
withoul  further  incident  till  it  holed  with 
the   South-West    Incline. 

Iii  November,  1(.''2(>,  the  is  Wesl  Eaulage 
going  into  the  same  area  eno  untered 
damp.      In  this  case  no  fault  was  struck",  and 
the  haulage  was  driven  on  a  ri>iiiL:  grade  ot 
I  in  100      Vs  1  he  reel  i  i  steeper  angle 

footwall  shales  were  entered.      Driving  was 

continued    a    Ion-    way    and    a    saddlediack   of 

white  quartz  \\a~~  passed  through.  On  the 
.  :  her  side  L'a~-  w  a-  found,  hut 
lamps  being  in  use  there  were  no  casualties. 
The  fire-damp  issuing  to  m  a  top  hack-  hole 
was  lit  and  burned  with  a  flame  about  '2  feet 
k  ng  l<  r  s  me  time.  The  method  adopted 
tu  a\  id  danger  in  this  working  place  was 
tablish  a  lamp  static  n  about  100  feet 
from  the  face  where  naked  lights  were  left. 
The   face    was   examined    frequently    with   a 
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iv  lamp  while  drilling  operations  were 
in  progress.  A  cable  was  carried  forward 
close  to  the  face  and  a  clustei  of  electric 
lights  provided  the  accessary  illumination 
for  the  work  going  <  a.  Several  | 
fire-damp  have  since  been  passed  th 
but  the  precautions  taken  have  prevented 
any  trouble.  The  face  of  the  18  West 
Haulage  is  about  4,"2<><i  feet  below  the  sur- 
face. 

Four  ou1  of  the  five  occurrences  of  fire- 
damp in  the  Brakpan  Mines  are  in  the  neigh- 
rhood  of  a  dyke  which  traverses  the  wesl 
ol  the  pr<  perty.  The  dyke  splits  up  in 
places  inn  three  sections  and  has  been 
traced  over  a  distance  of  4,000  yards.  The 
other  place,  17E  Raise,  is  500  yards  easl  ol 
the  dyke,  but  is  probably  connected  to  it  by 
the  line  of  faulting  which  was  passed  through 
in  the  raise  as  described. 

Government   (1<>I<I  Mining  Areas. 

On  the  28th  of  August,  1915,  an  accident 
happened  at  the  North  West  shaft  of  the 
Government  Gold  Mining  Areas  which  may 

he  class. •(!  as  an  occurrence  of  fire-damp. 
The  shaft  had  gone  through  the  reef  and  was 
continued  in  footwall  shales  fur  about 
•J(H)    feet.       Accumulations    of    ground    caused 

by  Bpillage  when  loading  from  the  shaft 
-■  mad"  it  desirable  to  put  in  a  cross-cut 
from  the  11th  Level.  This  cross-cut  was 
driven  in  footwall  shales  and  holed  with  the 
>haft  bott<  in  on  the  day  in  question.  The 
miner  and  the  shift  hoss  went  in  to  inspect 
the  place  after  blasting  through.  On  their 
way  in  an  explosion  occurred,  and  they  wen' 
burnt  slightly.  At  the  time  it  was  thought 
the  pas  had  come  from  the  mass  of  broken 
ground  in  the  shaft  bottom,  hut  in  view  of 
the  later  occurrences  it  is  likely  that  fire- 
damp was  present.  The  depth  from  the 
surf.-  ibout  2, 100  feel . 

In  the  beginning  of  March,  1916,  a  genuine 
pocket  of  fire-damp  was  met  with  in  a  bt  x- 
hole  going  up  from  a  footwall  cross-cut 
8,000  fi  ■  t  north  of  the  South-East  Shaft  in 
a  line  with  the  Nbrth-Eas1  Shaft.  Gas  was 
ignited  which  fortunately  caused  no  easual- 
The  depth  from  the  surface  was  about 
■ .  .Mid  t  hole  is  no  faull  ing  in  the 
immediate  neighbourho  d. 

A    boxh<  le   off   the    South    cross-cut    from 

I  Sollth-W'est      Shaft      Wafl      the     see|]e      ,,f     a 

fatal  accident  on  the  2nd   May,   1918.     The 

boxhole     was    going    through     footwall     shales 

and  was  on  a  grade  of  50°.  A  blower  of  tire 
damn  w  is  ignited  when  the  place  was  50  feel 
up.     Two  natives  were  burnt,  one   fatally. 


The  pocket  of  Lias  burned  fi ir  ab  nt  12  1 
There  was  no  water  issuing  anywhere  in  the 
boxhole,  which  wa~.  situated  at   a  depth  <  f 
about  ."'..Toil  feet   from  the  Burface       It   was 
cl<  -e   to   :i   large   dyke   which    I  -  the 

south  side  of  the  pr<  petty  which  has  been 
traced   for  OVei    5,000  yards. 

Reviewing   the  three  occurrences  ol   tire- 
damp    at     tie-    Government    Gold     Mining 

Areas,  it  is  of  interest  to  observe  that  all 
are  in  independent  sectit  ns  oi  the  mine,  .-md 
in  one  case  only  can  a  connection  he  readily 
traced  to  faults  or  d\ 

All    tlh  i  1 1  !_■    occurrences    can     he 

grouped  in  a  rectangle  •  t  5,000  yards  by 
•J, oho  yards.  The  next  series  is  situated 
in  a  different  part  of  the  field  at  Daggafon- 
tein.  The  distance  between  the  two 
is  about  13,000  yards,  and  the  latter  gn  up 
are  enclosed  in  a  rectangle  of  1,100  yards  by 
500  yards. 

Daggafontein. — The  No.   1  Shaft,   Dagga- 
fontein,    is    3,650    feet    deep.      The    N 
haulage  was  driven  on  a  Blight  dip  foi 
hundn-d  feet,  and  then  started  I  ntly. 

On  the  16th  March,  l'.MT,  a  fissure  was 
struck,  giving  off  large  quantities  of  water 
under  great  pressure.  The  water  accumu- 
lated in  the  dip  as  in  the  case  of  the  N 
West  Winze  at  Brakpan.  A  pump  was 
to  work  and  reduced  the  water  level  suffi- 
ciently for  a  shift  boss  to  venture  through. 
An  explosion  occurred  and  the  unfortunate 
man  was  fatally  burnt.  Tests  next  morning 
showed  a  large  cap  on  a  safety  lamp  when 
held    a    short    distance    beyond    the    dip.       A 

one-inch  pipe  was  inserted  into  the  drill  hole 
from  which    gas    and    water    was  escaping. 

The     pipe     was    then     plugged.        fully     three 

years  later  it  was  found  that  an  undue 
amount    of    water    was    coming    out    of    the 

haulage    ami    a     shift     ho~s    proceeded     in     to 

make  enquiry.     He  was  fatally  burnt  bj  an 

explosion  which  followed.  It  was  found 
later  t  hat  the  plug  had  hlown  <  ut  >  f  t  he 
pipe,     thus     permitting     water     and     gas     to 

escape  freely. 

On    tie    31st    December,    1917,    a    Btrong 

feeder    of    gas    and    water   was    struck    at    the 

face  of  the  West  Haulage  No  2  South 
Drive.     The   West    Haulage  dips   from   the 

sin  ft    stat  ion  i  n   a   slop,  |    2 

At    this    point     the    \.       l'    North    and    South 

Drivea  were   turned  off.      The  latter  went    flat 

f<  r  ab  el  an  I  t  hen  rose  for  150  feet 

The   outburst    of    water   was    so   meat 

that    tie-    mine    was    flooded,    and    the    water 

i     I. nun  feet    in  the   vertical  shaft.     Dur- 

ing    the    subsequent     pumping    operations. 
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constantly  earning  out 
of  the  delivery  pipe  in  gushes.  The  bubbles 
lit  easily.  About  1  tecembei ,  1918, 
the  No.  2  South  Drive  was  entered  again, 
and  a  temporary  dam  put  in  with  several 
pipes  to  keep  the  water  pressure  off  till  th  • 
dam  was  set.  It  was  intended  to  apply  the 
cementation  process.  5,000  gallons  of  water 
leaked  past  the  dam  every  hour,  and  the 
pressure  stood  al  150  lbs.  per  square  inch. 
In  making  enquiries  after  a  fatal  accident 
had  occuned  there  od  the  31s!  January, 
L919,  two  men  having  been  burnt,  the  writer 

calculated  the  gas  uas  making  at  the  rate 
of  l!lt)  cubic  feel  per  hour.  '1  here  was  a 
strong  smell  of  sulphuretted  hydrogen  at  the 

spot.      In   the  Xo.   .'!   Smith   and    No.    1    South 

Drives    fire-damp    was    found    bubbling    up 

from    the    footwall    on    a    fault    plane    crossing 

both  drives.  In  all  the  occurrences  the 
depth  from  the  surface  is  about  3,700  feel 
to  3,800  feet. 

Taking  the  four  points  in  Daggafontein 
into  review  it  is  found  they  lie  in  a  /.one 
between  two  parallel  dykes  •"><>"  yards  apart. 
The  gas  occurs  in  three  cases  on  cross  faults 
from  dyke  to  dyke,  the  othei  being  on  the 
northern    dyke   itself. 

Composition  of  Fire  Damp. 

A  sample  of  the  fire-damp  taken  on  the 
7th  November,  1918,  at  1  laggafontein,  gave 
the  fi  'H1  wing  eomp  eiti<  m  : — 

Methane       23*4 

Hydrogen  3*0% 

Oxygen 10'0 

( 'ai  bon  I  »io\ide  Trace. 

Balance  presumably  Nitrogen  ...  63'5 

Carbon        monoxide        and        sulphuretted 

hydrogen  were  practically  absent. 

Looking  over  the  compositions  oi  tire- 
damp  found  in  the  coal  mines  as  quoted  i'i 
K.  A.  s.  Redmaj  ne's  "  Ventilati  m  i 
Mines,"  it  would  appear  thai  the  above  gas 
n<  t  coi respond  w ell  with  the  usual  fire- 
damp. For  instance,  a  typical  blower  at 
I  [ebburn  <  Jolliery  gave — 

Methane     ...  ...  78*8 

Oxygen 1-7 

Cart*  n   Dioxide  0*9 

Nitrogen   L8'6 

A  composite  analysis  taken  from  six  dif- 
ferent sources  by  the  Austrian  Fire-damp 
Commission  gavi 

M   thane    80  76 

Hydn  gen  0"2'. 

Oxveen  ..    0*39 


Carbon  Dioxide  L'98 

Nitrogen   7-14 

The  Jam  w  5-seam,  according  to  Heche 
and  l'layfair,  gave  off  tire-damp  with  a 
hydrogen   percentage  corresponding  to  that 

i  !    I  >aggaf<  ntein  :  — 

Methane 79*7 

Hvdr.  ecu    ...    30 

Oxygen  

Carbon  Dioxide    20' 

Nitrogen  L4'3 

The  Prussian  Fire-damp  Commission  re- 
cords a  blower  at  the  Consolidated  c  lliery, 
Schalke,  where  the  gas  was  collected  in  a 
pipe  and  used  for  lighting  the  heapstead. 
The  percentage  of  hydrogen  is  greater  than 
that   quoted  above. 

Methane ...     89-88 

Hydrogen     ....  .VM 

Carbon   Dioxide  0-67 

Oxygen  and  Nitrogen 3'61 

All  the  above  examples  are  taken  from 
Ftedmayne's  "  Ventilation  in  Mines." 

In  testing  the  fire-  lamp  at  I  laggafontein 
No.  2  South  Drive  tlk'  writer  found  it  caught 
the  flame  of  the  safety  lamp  very  quickly. 
A  slight  cap  showed  on  a  lamp  being  moved 
slowly    upwards    and    with    a    BUI  all    travel    of 

the  lamp  the  flame  was  extinguished.    Some 

time  ago  tire-damp  was  found  at  the  Largo 
Colliery,  north  east  of  Springs,  and  the 
writer  was  informed  by  the  Manager  that 
the  gas  there  was  also  very  quick.  Perhaps 
the  high  percentage  of  hydrogen  may  ac- 
count  for  it.     According  t<    th.'  volume  on 

Ventilation,"  issued  by  the  International 
Correspondence  Schools,  the  ignition  points 
of  methane  and  hydrogen  are  1202°  F.  ami 
1080°    F.    respectively.      It    is    also    stated 

that  a  peculiarity  in  the  ignition  of  marsh 
methane)  is  that    the  temperature  must 

I..-  maintained  at  < >r  above  t he  tempera! tn  ■ 
of  ignition  of  the  lm^  f<  r  a  certain  period  ■  I 
time  before  the  ignition  i  f  the  gas  will  take 
place.     This  time   although   hut    a   fracti  'i 

of   a    see.  nd    18   ot    the    ut  mosl    i  11 1  port  anc< !    iu 

mining,  since  it  ren  li  rs  possible  the  us 
maii\  detonating  explosives  without  fear  of 
ignil  ion  <  f  I  he  uas."' 

The  writ,  i    suggests  that    possibly  the  high 

percentage  of  hydrogen  maj  account  for  the 
sensitive  nature  of  the  flame  ot  the  safety 

lamp  when  textile;  for  this  tire-damp.  It  is 
hoped  thai  further  analyses  and  tests  may 
I..-  available  later  to  shov*  it  there  i-  anything 
in   this  point. 
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The  next  question  thai  arises  is  to  account 
for  the  presence  of  the  fire-damp  in   I 
talliferous  mines. 

Geology. 

Looking  at  the  geologj  ot  the  country  in 
the  neighbourhood  of  the  mines  mentioned, 
it  is  found  that  basins  <»t  coal-bearing  karroo 
rocks  overlie  the  dolomites  which  in  turn 
overlie  the  Witwatersrand  series. 

In  several  of  the  shafts  the  dreaded  "  Green 
Dyke"  is  found,  a  dolerite  sheet  which 
weathers  and  gives  great  trouble  with 
-;u)r  on  the  timbers.  It  occurs  in  the  No.  1 
miiI  No.  3  shafts.  Springs  Mines,  No  1  and 
N<  .  '2  Shafts,  Daggafonteih,  and  attains  its 
greatest  thickness  of  (-'~>  feel  in  the  South 
Shaft  of  the  New  State  ^.reas.  A  syenite 
sheet  split  up  into  several  sections  appears 
in  moat  of  the  shafts  in  the  south  and  east 
of  the  Far  East  Hand.  At  No.  2  Shaft. 
Springs  Mines,  it  totals  220  feet  in  two  sec- 
Interbedded  in  places  with  the 
syenite  sheet  is  the  dolomite,  which  attains 
its  greatest  development  in  four  sections  at 
gafontein  No.  1  Shaft,  where  it  has  a 
thickness  of  436  feet. 

The  coal  measures  arc  in  the  form  of 
basins  of  very  varying  thickness.  Taking  an 
average  of  eleven  shafts  situated  in  Brakpan, 

rnment  Gold  Mining  Areas,  New  State 
Areas,  Springs  and  Daggafontein,  the 
average  thickness  to  the  base  of  the  Dwyka 
conglomerate  is  L48  feet.  In  this  area  the 
c  il  seams  average  19  feel  in  thickness,  and 
attain  their  greatesl  development  in  a  line 
running  south  and  east  of  the  gold  mines. 
The  seams  have  been  or  are  being  worked  at 
Apex,  Brakpan,  Rand  Colliery,  Schapenrust 
and  ]>e  Kietfontein,  a  belt  of  13,000  yards 
long.       Brakpan    Colliery    worked    over    the 

ui  Brakpan  Mines,  but  the  other  col- 
lieries have  no  gold  mining  going  on  at  pre- 
-•nt  underneath  them.  At  I >e  Rietfontein 
Colliery,  when  it  was  working,  bubbles  of 
fire-damp  were  sometimes  found  issuing  from 
the  foot  wall.  Though  the  coal  measures  are 
well  developed  in  the  three  shafts  ol  the 
Springs  Mines  do  fire-damp  has  been  found 

in  that  mine  which  will  probably  in  time 
work  under  the  abandoned  De  Rietfontein 
Oolliery.  Taking  the  three  mines  parti- 
rularh  concerned  in  this  paper,  the  Brakpan 

No.    2    Shaft    has    a     l4-f6o1     -■-.•im    Ot   COfll    in 

the   111  feet  <>t  karroo  rocks.     The  Govern 
ment  Gold  Mining  Area-.  South  East  shaft. 

has   no  coal    in    90   feel    of  sand    I  The 

Dageafonteiu    No.     1     Shaft    showed    □       COal 

in  72  feet  oi  sandstones,  but  the  No.  '1  shaft, 


2,000  yards  to  the  w  es1 .   had  "»11  ;■  i  I 
ferior  coal   in    17">   feel   ot    measures.     The 
surface  elevations  -how   that    the  coal  has 
been  denuded  at    No.    1    Shaft   near  l>\    the 
Blesbok    Spruit.       \t    the    Largo    Colliery, 
where  a  little  fire-damp  was  fund  recently, 
the   development    of   the   coal   measui 
typical.     Three  seams  of  coal  are  met  with. 
totalling  8 1  feet  in  a  thickness  o\   198 
Gas  has  onlj    been  met   with   in  the  lower 

-earn,  which  has  a  thickness  of  about    1" 

It  is  overlaid  by  a  dense  close-grained  shale 
of  aboul  's  feet.  All  the  strata  above  this 
dense  shale  are  porous,  and  no  gas  is  found 
in  the  two  upper  seams.  The  lower  Beam  re- 
ferred to  overlies  3  Dwyka  shales 
which  rest  on  the  Dwyka  conglomerate. 

( 'onclusions. 

It  is  noticeable  from  the  occum 
described  that  the  fire-damp  in  the  mil 
the  Far  Ka-t    Rand  is  found  principally  in 

the  presence  of  upthrow  faults  which  bring 
the  footwall  shales  into  position  fir  driving 
through.  In  the  majority  of  case-,  faulting 
and    water  seem    accessary    tor  the    presence 

of  Lias.  In  some  eases  sulphuretted  byd 
accompanies  the  fire-damp,  hut  not  always 
so.  It  is  assumed  by  many  people  that  the 
l'ms  travels  with  the  watei  down  fault  planes 
from  the  coal  measures.  The  -oat  problem 
i-  to  account  for  the  vertical  movement  of 
the  gas  of  nearly  4,000  feet. 

Iii  the  Apex  old  Coilierj  a  little  fault 
came  through  on  the  east  side  of  the  shaft. 
This  was  about  1896,  ami  a  good  supplv  of 
water  came  off  the  fault.    A  sump  was  □ 

and    an    electric    pump    installed    to   raise    tin1 

water  to  the  surface  f<  r  boiler  and  domestic 
use.     The  workings  of  the  colliery  Bteadily 

progressed  away  from  that  area,  and  the 
BUpply  remained  undiminished.  Some  water 
overflowed  into  the  abandoned  workings  near 

the    shaft     and     remained     then-     for    yean. 

About  1908  the  Brakpan  Mines  began  to 
develop  from  the  No.  •_'  Shaft    1,900  yards 

distant.      As  the  drives  eauie  forward  towards 

the  Apex,  the  spring  suddenly  disappeared, 

and  the  water  in  the  workings  followed  suit. 
It     WOUld,    therefore,    appear   that    in    p] 

there  is  a  definite  connection  through  faulting 
from   the  coal   measures   to  the   gold    mea- 
sures.   The  dolomites  form  a  verj  convenient 
water  channel  all  over  the  area      The} 
jointed  and  large  quantities  of  water  lie  in 

the   ctevie.  M-talle,    ,    durUIC,    Celll'llta- 

tion  work-  at  Brakpan  No  3  shaft,  -mall 
plates   of    cemenl    were    found    in    sinking 
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througl  the  dolomite  in  the  South  Shaft  of 
;  State  Areas  3,300  yards  away. 

The  difficulty  is  just  why  fire-damp  should 
not  take  the  line  of  Least  resistance  and 
...  up  the  faults  to  the  surface,  instead 
of  travelling  down  them.  The  fact  remains 
that  fire-damp  is  generally  found  in  mines 
where  the  coal  measures  are  developed  above 
or  where  .'t  connection  with  them  is  available 
through  the  dolomites  for  gas  to  travel. 

On  the  other  hand  it  is  to  be  noticed  that 
the  gas  is  usually  found  actually  in  or  about 
the  footwall  shales  which  are  very  joint,  d. 
Carbon  is  also  found  occasionally  on  the  con- 
tact     of     the     reef     and     the     shale      where, 

especially  if  associated  with  pyrites,  a  great 
enrichment  of  values  takes  place.  Perhaps 
under  beat  and  pressure  some  reaction  may 
take  place  between  tin-  pyrites,  water  and 

carbon    in    or    under    the    shales    to    produce 
something  in  the  shape  of  fire-damp. 
Kedmayne,      in      the     "  Ventilation     of 

Mines,'-  states  "  that  a  hlower  of  tire-damp 
ha-  occurred  from  time  to  time  in  the 
famous  Van  Lead  Mine,  near  Llanidloes,  in 
Montgomeryshire,  the  vein  of  which 
traverses  rocks  of  the  lower  silurian  age.  It 
is  difficult  to  account  for  the  presence  of  fire- 
damp at  this  mine  as  there  are  no  carboni- 
ferous lock's  ill  the  neighbourhood  and  deca\  - 
in-  timber  could  not  account  for  the 
existence  of  a  hlower  of  gas.  Possibly  it 
owes  it-  origin  to  the  decay  of  plant  or 
animal  lit'.'  of  the  silurian  period,  and  has 
been  pent  up  through  the  succeeding  ages, 
or  it  may  he  due  to  the  chemical  action  of 
acidulated  waters  or  mineral  substances.  It 
i-  a  peculiar  feature  of  the  emissions  at  this 
mine  that  ihe\  are  accompanied  by  sul- 
phuretted hydrogen. " 

A  fine  opportunity  presents  itself  to  the 
chemical  members  of  this  Society  to  ela- 
borate a  hypothesis  on  the  basis  of  the  above 
with  special  reference  to  the  conditions  pre- 
vailing in  the    Far   East    Land  Gold   Mines. 

The  difficulty  in  connection  with  occur- 
rence-, of  fire-damp   in   metalliferous  mines 

is  the  fact  that  Vel'\  tew  of  the  men 
Working  there  have  any  know  le.le,.  of  lire- 
damp.  It  constitutes  a  danger  when  it 
comes  in  contact  with  people  who  have  not 
even   heard  of  it.      Its  presence  is  often   first 

announced   bj    fatal  burning   accidents.     In 

these  deep  mines  the  t  e, , ,  j  Irr;d  ure  of  the 
workings  >\\\   fairlj   high,  about  75° 

to  85°.  Lnropenn  and  natives  alike  work" 
with  a  minimum  "f  clothing,  and  when  an 
accident  happens,  the  burning  is  severe 
owing  to  Lie  amount  of  skin  exposed. 


When  a  /one  ot  fire-damp  is  met  with  the 
first  problem  is  where  to  begin  precautions, 

for  often  one  does  not  suspect  the  pre- 
sent-, of  gas  until  an  accident  occurs.  An 
equal  difficulty  arises  as  I  where  one  should 
end  these  special  restrictions.  To  work  I 
mines  und.-r  the  regulations  applicable  to 
fiery  mines  is  not  practicable  or  reasonable. 
Jet  the  same  thing  occurs  in  Scotland  in  the 
so-called  non-fiery  mines  where  the  u- 
naked  lights  is  permitted.  It  i-  found  that 
the  proportion  of  accidents  du.-  to  fire-damp 
is,  greater  than  in  mines  w  here  tire-damp  is 
known  to  exist  and  where  the  work  is  organ- 
ised and  discipline  maintained  on  a  fiery 
mine  basis. 

New  shafts  are  being  sunk  at  Urakpaii 
N'os.  .".  and  I,  N'.w  State  Areas,  North  and 
South,  West  Springs  N'os.  1  and  2,  all  in  or 
about  the  locality  where  coal  measures  are 
known  to  exist.  It  is  possible  that  further 
occurrences  of  fire-damp  may  be  found.  The 
objects  of  this  paper  have  been  t<>  place  on 
record  such  occurrences  as  have  been  known 
in  the  Far  Last  Land  and  to  raise  criticism 
and  discussion.  The  subject  is  of  special 
importance  to  the  people  concerned  in  these 
happenings,  which  generally  mean  lives  l<  -t- 
and    if    the    discussion    evoked    makes    for 

safety   the   paper  will  have  served   a   humane 

purpo 

Mr.  C.  J.  Gray  [Member  of  Council): 
I  have  listened  with  great  interest  to  Mr. 
Dewar's  descriptions  of  the  occurrence 
fire-damp  on  the  Fai  East  Land.  There 
have  been  rare  occurrences  elsewhere  on  the. 
Land,  hut  they  have  not  come  within  my 
own    personal    experience.      Mr.    Dewar    is 

perhaps  right    in  thinking  that   the  tire-damp 

coiiies  from  the  overlying  coal  measures.  In 
consideration  of  the  wa\  in  which  tire-, lamp 
travels  I  have  never  heard  the  solubility  of 

fir.--. lamp  taken  into  account.  It  appears 
to  me  (piite  possible  that    water  will  dissolve 

a  certain  quantity  of  fire-damp  and  will 
cany  it  as  it  travels  through  the  rooks  I 
cannot  imagine  fire-damp  travelling  down- 
wards through  water-saturated  rocks,  ex- 
cept as  a  solution  in  the  water.  In  most 
of  these  occurrences  it  appears  that  water 
was  actually  issuiiu:  along  the  fault  plane  of 
fissure.  Li  those  cases  the  release  of  pres- 
sure might  allow  the  fire-damp  whicb  was 
Ived  t..  issue.     Even  although  n<    wat  r 

was  actually   coming  out    with    the   fire-damp 

it  still  is  possible  that  water  previously  had 
held  it.  because  fire-damp  might  travel  - 
distance   through   fissures  and   cracks  away 
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from  the  water  from  which  it   had  been  re- 
leased.    Apart    from  the  idea  thai   the  fire- 
damp has  e<  me  from  a  higher  level,  there  is 
the  possibility   that    it    has   been   generated, 
as  Mr.    Dewar  suggests,   from  carbons 
material   in   the   rocks  in   which   the  reel   i- 
embedded.     Recenl  thought  and  ohservati  n 
have  led   to  the  opinion   that   oil   is   alm<  si 
always  produced  from  carbonaceous  material 
in  rocks;  the  old   idea  that    it    mighl    I 
deep-seated     <  rigin     seems     to     be     I 
ground.      Many  .  f  those   rocks   from   which 
crude  oil  issues  have  been  found  to  contain 
very     small     proportions     of    carbonac 
material;  yet   it   is  argued   thai    the  oil  lias 
come  from  thai  material.     It  oil  in  commer- 
cial   quantities   can   originate    in    rocks   con- 
taining a  small  amount  of  carbon,   it   seems 
to  believe  thai    fire-<lamp   in  consider- 
able   quantities    may    d<     -    :    and    a    large 
quantity    of    fire-damp    would    weigh     very 
little  in  comparison  with  a  few  quarts  ol  oil. 
It    is  of  the  tiist   importance   in  considering 
such  a  theory  to  know  the  composition  of 
the  gas.     Mr.    Dewar  lias  been  able  t     give 
only  one  analysis  of  the   fire-damp   or  gas 
found,  and  there  is  some  difficulty  in  decid- 
ing that   it   represents   the  character  of  the 
rally.      It   appears   to   me,    looking 
;ily    at    the   composition    given,    thai    il 
represents  a  mixture  of  tire-damp  with  air. 
The  percentage  of  nitrogen  is  high,  bul  in  a 
paper   read    before    the    Societj    some    time 
I  dealt  with  the  occurrence  of  nitrogen 
in    raises.     Most    ol    the    fire-damp    occur- 
rences were  in  raises,  and  perhaps  some  ol 
the  oxygen  of  the  intermixed  air  has  been 
by  the  action  of  pyrites  or  ol  herwise. 
Mr.    Dewar  has  mentioned  the  quickn 
of  action  of  this  fire-damp  when  tested  with 
the  lamp;  he  says  that   the  firs!   tesl   near 
the   tloor  shows   nothing    in   the   lamp,   bul 
with   a   very   slight   upward    m   vement    the 
lamp  goes  out.     I  do  not  know  whether  Mr. 
Dewar  has  fully  taken  into  account   the  be- 
haviour of  fiie-damp  in  a  still  place.     Com- 
monly  in   a  colliery,   when  you   test    for  'ire- 
damp,   you   have   a   considerable  amount   of 
motion,     and     you     gel      intermixture 
of  fire  damp  with  the  air.      In  such  a 
you    gel    a    gradual    transition,    from    com- 
paratively    pure     air    containing     a     small 
amount   to  air  which  contains  so  much 
damp   that     it     explodes    in    the   lamp.      In 
between    you    get    can-    of    various    lengths. 

In  an  absolutely  still   place     n   pi where 

there  is  no  air  current,  n  very  quick  transi- 
tion is  found  by  the  lamp.     Some  3 1 
aftei     the    Glei ■    Colliery    explosion,    we 


wished  to  recover  the  bodies  ol  those  ol  the 

h   part  \  b1    their  lives;  we 

Q     :  iial     1!     ai  d     the 

e  of  the  tire  at   the  end  ol   th«    heading 

it     would  .    and 

had  to  he  exceedingly  1 
in  restoring  n  to  a  sufficii 

to  permit  us  t<>  reach  tiie  part)      v. 
the  air  to  advance  by  closing  the  door  be- 
m  the  upcast  and  downcasl  shafts;  we 
.dosed  the  door  very  gradually  to  lei 

the   air   creep    forward,   and    in    that 
found  a    very  marked  contact    between   the 

tiie  damp  and  the  air;  one  could  almost 
draw  a  curve  showing  how  the  tire-damp 
came  down  in  the  drives.  It  first  came 
down  very  gradually,  and  then  quickly. 
Diffusion  is  a  very  slow  phenomenon  in. Led. 
If  you  have  an  i>sue  <  f  fir.-  damp  in  a  mine 
there  is  marked  stratification;  the  fire-damp 

and  air  behave  as  though  they  were  separate 
liquids  which  do  not  mix  very  easily.  S 
a  still  place,  w  ithiii  a  few  inches  or  • 
you  caii  get  air  which  shows  practically 
nothing  in  the  lamp  and  then  fire-damp 
which  explodes  in  the  lamp.  I  am  therefore 
not  certain  that  the  sharp  action  referred  to 

by  Mr.  Dewar  proves  that  the  fire-damp 
differs  from  the  ordinary  lire-damp  met  with, 

Saj  ,    ill    the  collieries  in    Natal. 

Mr.    Dewar    i.-iened    to    the    question    of 

accidents.     He  1 d  not  have  u'  ne  so  far  as 

the  non-fiery  collieries  in  Scotland  to  show- 
that  the  majority  of  accidents  occur  where 
iimp  is  generally  unknown.  M\  experi- 
ence in  Xatal  was  that  t!  ■  number 
of  fire-damp  explosions  1  ccurred  iii  collieries 
in  which  usually  you  could  find  no  fire-damp. 
In  those  collieries  people  got  careless  and 
ned  they  would  not  get  fire-damp. 

I  t  hank  Mr.   1  >ewar  for  his  very  in  1 
remarks,    and    I    propose   a    very   hearty    vote 
.  f  t  hanks  to  him   for  them. 

Major  T.  G.  Trevor  (Member):        Kb  it  is 
unlikelx     I    shall    he    here    when    further   dis- 
cussion  takes  place  I  should  like  t.    .all  Mr. 
I  )ew  ar's    attention     to    the    analysis    1 
blowei  -    which    occurs    on    the    farm 

'  iruisfoiitein,  No  18,  near  I  •  rv<  n  Station. 
Iii  the  year  1910  they  were  putting  down  ;l 

borehole  for  water  on  this  farm,  which  is  an 
Miate|\    .'Iii  miles  1  lie  mine-    Mi 

Dewar    was    speaking    of,    and    it     pa 
throu  thing   like    160   ft.   of  igneous 

rock    and    then    got    into    the    <■•  mivs 

and    salidsloii.  |  -eaieh    for    water   did 

!!•  t  proceed  an\  further,  but  at  5  10  ft .  a  verj 
strong  blower  of  gas  was  encountered.  The 
borehole    was    inspected    in     August,    1910 
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There  was  a  pressure  of  about  60  lbs.  to  the 
inch.     1  visited  it  at  that  time  with 
Dr.    Mellor    and    again    in    1914    with    Mr. 
Cunningham  Crs  _ 

••  An  analysis  <  l  the  gas,  whi        -  -      n  in 
the  Government   Min  er's   Report 

1910,    ah  ~  gen.     This 

xtraordinaxy    that    I  took  out  Mr 
Cunningham  Craig,  who  can:.'  out  to  report 
on    the    oil     1  ill  ith    Africa    in 

1912-13.       Ee    talks    in    his    r  the 

curious  composition  of  thia  -   s,      hich  con- 
tained upwards         B  Irogen.    I  think  if 
Mr.  Dewar  referB  to  that  report  he  will  find 
it  interesting  as  throwing  light  on  the  origin 
of  th.   .       -    rhich  he  has  been  dealing  with. 
1,              _    •        gas  <     -unvnces   at    the 
Van                                 .1    can   confirm   Mr. 
as  1  worked  nn  that  mine 
youth,    and   was   burnt   by   the   gas 
question." 

Prof.  G.  A.  Watermeyer  nt) : 

>ught  to  thank  Mr.   Dewar  for  tl  • 

ly  interesting  paper  he  has  given  us. 

We   are    very    much    indebted    to   him  for 

placing  the*  -         record;  they  will  be 

valuable  for  future  referent         Regard 

theories  on   the   source  of  the   fire-damp.   I 

■lv  think  that  the  origin  from  the  coal 

sures   nearer  the  surface  tenable.     The 

solubility  of  fire-damp  in  water  is  not  very 

I  as   the   water   percolat 
wards,  the  increase  of  pressure  would  tend 
to  drive   out    the   gases   in   solution. 

I  prefer  the  more  obvious  explanation  that 
the  marsh  gafi  1  by  the  action  of 

dam]  irbon    already    existing    in   the 

layers  I  _  I  depth.  On  the  Van  Ryn 
there  is  a  layer  of  rock  called  the  carbon 
leader  which  is  fairly  persistent,  anil  we 
know  that  diamonds  have  been  found  occa- 
sionally in  mortar  boxes  on  the  I 
Hand.' 
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By    S.    EVAHS 
[Printed  in  the  Journal,  May,  I 


REPLY    TO    DISCUSSION. 


i-scussion  of  my   paper  is 

much 

in  tl  of  reply  called  for.  unit  —  1   go 

ind  which   1   ha\ 

■.  hich    ha-  oveied    by    Prof-  - 

Can;  die  and  others.    There  are,  how- 

a   few  considerations  which  I  should 


like  to  submit  to  you  on  this  occasion,  and 
which  have  occurred  to  me  as  the  result  of 
the  perusal,  not  only  of  th  -  3sion  here, 
but    also   of    t  [   the   Houe 

n    Emi 
on  E  S     cie  and  of  the  debate  in 

the   Union  Parliament  on  the  Currency  and 
Banking  Bill.     I  do  not  pi        -     "       "  smpt 
a    detailed    criticism    of    the    Select    C 
mittee  -    Etej   »rt.     That  has  been  very  ably 
done  by  1'        be      Cannan,  both  in  his 
tribution  to  our  discussion,  and  in  the  article 
which  appears  in  the  December  issue  of 
Economic  Journal,  the  official  organ  of  the 
Royal    E  xmomic   S        •  ■        Now  tl   .'    I 
elections  are  over.  1  h<  >:      -  >f  our  pa 

will  re-publish  that  article,  as  the  monetary 
problem  is  going  to  1  •  38  ie  in 

this   country   and    in   •  I  tries    tor   a 

great  many  ye     -  I         me. 

Almost  invariably  in  - 

v     that     have     taken    place    since    the 
tury,  there  have  been 
two   i      ties,  '      -       ■  •  iio  favour  sound 

v.    and    those    who    favour    somet 

have 

known    as    bull:       sts      the    cum 

school,   and   hard   money   men.   etc.,   whilst 

their  opponents  have   been  called  inrlation- 

3ts,  sofi         aey  ]        .  _  e  1 

do  not  say  that  th<  -      .   -  _ 

the   parties   concerned.      In- 
flationists  usually    des  I         selves  as 

Practical    men."    and    their   • 
theor  -.     purist 

pundits,  etc.     Now,  whenever  in  a  eurr 
contr        -  jes  as        ractical  man. 

y<>u  may  be  quite  sure  that  1  -  _  -rant 
of  the  hist  monetary       -     bs      s,  and 

that  he  is  in  effect  telling 
the  world  that  he  is  an  inflationist.     M 

in  view  of  the  way  in  which  the  prac- 
tical  man   has   been   handled   by    1 
Sumner,  Bonamy    Pri<  -.1  hardly 

think  that   a  well-informed  partisan  of 
monetary  bj stem,  however  unsound,  would 

• 
involved  in  calling  himself  a  practical  man. 
As    Bonamy   Price  said:    "  It   is  a  mi-' 
though  a  nmon  oi  that 

practical  called,  are  desti- 

tute of  theory.      1  I  this 

i '  ■     fcical 
with  theories,  none  □  v  abound 

in  views,  in  ideas,  in  rules  which  they  endow 
with  the  -  author- 

Theory    is   inevitable.  always 

been,  an  I  way  8  will  be,  iking 

upon  itself  to  guide  practi  "  One  ol 
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things  is  absolutely  certain  to  occupy  the 
Beat  Of  authority,  the   I  I  -iical 

man  or  the  thi  ory  i  I  the  mat 
"  The  difference   which   separal  nan 

ience   from   the   man   of   practice 
not  consist  in  the  pr<  -  al  views 

and  ideas  on  <  .  and  their  absi  n 

the  other.     I  toth  have  v  iews  and  ideas.    The 
distinction  lies  in  the  method  by  which  I 
virus    have    been    reached,    in    the    breadth 
and  completeness  of  the  investigation  pur- 
sued,  in   the   rigorous  questioning   of   I 
and  the  careful  digests  n  of  the  instru 
they  contain,   in   the  co-ordination   and   the 
d  cohesion  of  the  truths  established." 
Practical   and   empirical   men   "have   at  all 
times  propounded  and  acted  i  n  doctrim 
the  most  elaborate  kind";  "doctrines  Dx>t 
forked  out  by  careful  analysis  and  accurate 
. .    but    roughly    gathered    from   the 
Bret  crude  thougl  g   sted  by  the  out- 

war.  1    appearance  of   fa  For  a    time, 

about  the  middle  of  last  century,  "  the  world 
fondly  imagined  that  the  practical  man  was 
vanquished  and  gone;  that  Adam  Smith  had 
finally  disposed  of  him;  that  hoys  and 
students  had  learnt  to  pity  him,  and  to 
pride  themselves  on  having  been  born  after 

great  Scotch  genius.   Never  was  thi 

ter  mi-take."     The   world  continui 

lefer    to    the    practical    man,    "to    great 

hankers  and   merchants,   to  men  who   have 

icted  vast  businesses,  and  have  realised 

gigantic    fortunes.      These    men,   the    world 

said,  have  spent  their  lives  in  dealing 
with  money.  .Must  they  not  know  the 
nature    of   money    and    its    laws.'      Must   we 

■  ike  our  theory  at  their  hands?  And  so 
mankind  did  take  the  the  ry  of  money  from 
commercial  authorities,  and  the  result  has 
been  currency  in  the  state  in  which  we  now 
find  it."  Although  these  words  were 
uttered  in  L869,  when  the  Greenback  con- 
was  in  full  swing  in  the  United 
States,  they  are  equally  applicable  to  the 
ffairs  which  dav  in  South 

Africa  and  elsewhere.  The  present  con- 
fusion of  the  currency  and  exch 
European  and  some  other  countries  is  due 
chief!}  to  the  fact  that  Governments  have 
acted  i  n  the  advice  of  t  be  practical  man. 
W  I  .  Sumner,  in  his  "  History 
of  American  Currency,"  writes  that  in  the 
debate  in  the  Hoik.-  of  Commons  on  the 
Bullion  Committee  in  May, 
1811,  "  the  '  theorists  '  and  the  '  practical 

found    themselves    in    sharp    coi  I 
The  Bullion  Committee  took  the  evident 
their  witnesses  as  to  fact    but  gave   their 
own  explanation  of  the  facts.     They  carried 


the  best  thinkers  in  1 
i. at    found    ti. 
men,  an  i 

i  the  matter,  and  who  had  an  invincible 
disliki  that  ban 

deprecial  st  them.     In  this 

always.   theOT}    and  pi 
The  city   men   had   a   I  :   their  • 

It     was    ic-dly    one    th 

•ue  drawn  from  a  narrow  routine;  the 
other  a  philosophical  and 

■ii   from   a  broad   ran. 
theorist-  were  beaten,  and  the  nation  went 
on  for  eight  years'  further  at  of  the 

paper.  " 

Hist  •  antly  repeating  itself 

past     cm  the 

practical  man  and  the  theorist,  the 
man   has   always   been    defeated.      It    is   true 
that  <  ften  he  has  won  at  first,  but   h< 
invariably  hen  proved  to  be  wrong  in  the 
end,  although  in  many  instances  it 
a  number  of  years  to  reach  the  end. 
practical  man,  however,  is  irrepressible,  and 
particularly  so  in  the  matt  I : 

ly  owing  to  the  fact  that  on  that  sub- 
ject the  inclination  of  most  politicians 

re   the   teachings  of  history.     They  are 
like  the  man  to  whom  the  poet  refi 

"  He  must  taste  for  himself  the  forbidden 

spru 
He    can    never    take    warning    from    old- 
a." 

I  low  little  his  past  failures  have  discredited 
practical    man    is    proved    by    what    has 
happened  with  the  currency  ol  South  Africa 
iii  the  last  four  y<  ■    practical  man  is 

chiefly  responsible  for  what  we  hi 
and   has  an   even   greater  responsibility 
what  we  have  left  undone  in  the  matt* 
the   currency. 

\\  hat  has  the  practical  man  i  bing 

us?     From  1916  onwards  the  practical  men 
on  the  spot,  the  bankers,  have  been  telling 
us  that   it  was  a  wise  policy  t<>  impoe 
embargo  on  the  export   of  gold,  t.»  prohibit 
th.'   melt  ..ins   into   bullion,   and 

to  make    pap.r   money   inconvertible;   that 
the  enlargement  of  the  paper  circulate 
South    Africa    from    £2,150,000    I 

times  that    amount    was   necessitated    hy   the 

world-wide  increase  in  pries,  and  could  not 

d.   and   that    it   was  for  the 

South  Africa  that  the  banks  should 
.  printing  as  much  paper  monej  as  they 
dered  was  required  to  cany  on  the  busi- 
of  the  country.     And  it  m  nem- 

1    that  during  all   this   time   gold   con- 
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fcinued  to  circulate.  The  natives  on  the 
mines  svere  paid  entirely  in  gold  up  to  the 
midd  le  o\  Decembej  I 

Although  the  Government  followed  the 
advice  oi  the  practical  man  and  imposed  an 
embargo  on  the  export  oi  gold,  it  does  nol 
appeal'  that  they  were  altogether  satisfied  as 
to  the  soundness  ol  this  policy.  In  the 
nd  half  of  1919,  after  the  premium  on 
.  ii  that  our  currency  was  depre- 
d,  there  was  a  widespread  disposition  to 
question  the  wisdom  of  the  embargo,  and 
particularly  of  the  action  of  the  banks  in 
flooding  South  Africa  with  paper  m< 
with  t  be  result  that  t  be  demand  for  a  free 
market  in  gold  became  rather  insistent.  On 
the  22nd  and  23rd  of  October,  L919,  a  o  n- 
ference,  to  consider  the  feasibility  and  desir- 
ability   of    removing    the    embargo    on    the 

<  sport  of  cold  and  establishing  natural  ex- 
change rates  between  the  Union  and  the 
n  ii  of  the  world,  was  held  in  Pretoria.  At 
tins  conference  th.  four  hanl<  representatives 
were  alone  in  their  demand  for  the  main- 
tenance 'I  the  embargo  "until  conditions 
became    normal."      A    majority,    compo 

of     Professor     I. '-lie,     Sir     Robert     Kotze, 

Lieut. -Colonel     Creswell,     .Messrs.     Jagger, 

Leisk,  Van  der  Hoist   and   Wilcocks,   voted 

motion  proposed  by  Mr.  (now  Sir)  E. 

<  Ippenheimer  in  favour  of  the  establishmenl 

Mint  and  Refinery  with  the  mi 
despatch,  and  "  that  the  embargo  on  the 
•ie  from  the  I  nion  he  not  con- 
tinued after  the  establisment  of  a  Mint." 
This  conference  also  decided  unanimously 
to  urge  the  Government  to  introduce  in  the 
following    Session    of    Parliament     a     Mill    to 

unify  the  banking  laws  of  the  Union  with 
"stringent  provisions  against  the  inflation 
of  t  he  em  rencj  .  "  Refei  i  ing  to  t  bis  confer- 
ence, Genera]  Smuts,  speaking  at  the  South 
African   Part  j    i  38  held  m   Pretoria  on 

the  30th  ot  October,    L919,  said  :- 

South  Africa  was  the  only  country  in 
the  world  where  one  could  go  into  a 
bank  and  get  gold  in  i  I  r  notes 

and  cheques.  The  conference  advised 
t he  <  lovei nment    t<>  cent inue  t his  gold 

currency    and     not     to     resorl     to     I 

\   gold  currency  was  an  immense  » 

trength.  The  conference  waa  in 
favour  of  a  free  gold  market  in  South 
Africa,  and  upon  that  basis  they  must 
build  up  their  industries.  The  <  lovei  n- 
meiit  agreed  with  these  principles,  and 
would  work-  upon  such  lines."  (The 
Star,  Johannesburg,  30th  October, 
I'M 


h  would  appear  that  this  attitude  on  the 
part  of  the  G<  vernment  caused  some  appre- 
hension amongst  the  bankers,  and  the 
Genera]  Manager  of  the  National  Bank,  in  a 
communication  published  in  the  /.'•/><</  Daily 
Mail  ol  24th  January,  1920,  -fated  that, 
rather  than  continue  the  then  impossible 
situation,  the  banks  were  even  prepared  to 
deposit  with  the  Government  a  full 
backing  for  all  their  notes  if  the  Govern- 
ment made  tin-  Dotes  legal  tender  and  inc.  n- 
vertible  for  the  time  I  Infortunately 

the  Government  did  not  remain  for  lone  in 
the    frame   of   mind    indicated    by   the    Prime 

Minister's  s| ch  from  which  1  have  quoted. 

Early  in  January,   L920,  there  appeared  on 
the  scene  a  superior  practical  man   in  the 

n  of  Mr.  mow  Sir)  Henry  Strakosch. 
Sir    1  Ienr\     |  persuasive    pow<  I 

ii.  mean  order,  and  has  a  wide  knowledge 
of  the  technicalities  of  the  exchange  maj 
He  was  consulted  by  the  Union  Govern- 
ment, and  he  confirmed  the  advice  given 
by  the  bankers,  namely,  that  the  increase 
paper  money  from  £2,150,000  to  over 
£8,000,000  was  not  excessive;  that  addi- 
tional currency  was  needed  because  of  the 
increase  of  prici  a ;  that  the  increase  in  prices 
was  attributable  to  under-production  and 
over-consumption;  that  it  would  he  a  grave 
mistake  m  remove  the  embargo  on  tin-  export 

■  Id    or    attempt     1:-    f  i  x     a    date     for    its 

veil,  an  I   that,   in  order  to  protect    the 
;  t  ne  banks  against  smugglers  and 
hoarder-,    o , ,  1  < I    should    he    taken   out    of   cir- 
culation and  replaced  by  inconvertible  paper. 
In    February,    L920,    an    Advisory    Com- 
mittee,   formed    of    representatives   «  t    t  he 

my,  the  hanks  and  the  agricultural, 
mining,  commercial  and  industrial  interests 
met    in     Pretoria    at     the    imitation   of   the 

i  ii i ii. nt  to  consider  draft  banking 
currency  hills  based  on  recommendal 
mad.  neial      Smuts     by     Sir     Henry 

Strakosch  at  the  end  of  January.  1  was 
Chairman  ot  this  Committee.  The  draft 
hills  provided,  inter  <>'></.  tor  the  creatk  n  of 
a  new  bank,  which  would  centralise  rea 
and  have  a  monopoly  of  note-issuing  within 
the  Union.  They  also  provided  for  the  dis- 
continuance of  the  convertibility  into  coin  of 
paper  mone\  whilst  the  market  price  of  gold 
in  1 1  i  n  exceeds  £3  17-.  loid.  p.r 
standard  ounce.  M\  attitude  in  reference 
to  these  proposals  was  this:  I  agreed  with 
the  other  members  of  the  Commit  tee  that  the 
embargo  on  the  export  of  specie  could  not 
he  removed  suddenly,  and  that  -at.  guards 
would  have  to  he  provided  against  an  unduly 
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rapid  deflation.      I   did   n.  w  ith   the 

1  tee  as  to  the 

issuing   provisions   of   the   draft   hills,    as    I 

rred  a  fixed  limit  to  the  fiduciary  I 
Buch  as  that  pn>\  ided  in  the   I  art<  i 

Act.     I  held  that  the  rise  in  prices  in  South 
Africa  was  due  largely  to  the  fad 

1  quadrupled  their  n<  te  circulate  n 
Bince  1014,  and  I  urged  that  the  drafl  hills 
should  contain  provisions  which  would  d 

:i i i it .1  \    to   the   interests  ol   the   banks, 
further  inflation  of  the 
currency    by    means   oi    notes,    but 

intially   the  quantity  of  paper 
v  iii  circulation.     1  also  held  that  t  here 
was  ssity    for   the   gold    cerfifii 

and  favoured  making  the  notes  ol  the  hanks 
inconvertible  for  a  definite  period  aot  exi 

pending  investigation  by 
Select  Committee,  on  condition  thai   the 
haul;-  bed  with  the  Governmenl    _ 

coin  or  bullion  to  the  full  face  value  of  the 
-  issued  or  to  be  issued  in  ;  the 

quantity  in  circulation   when  the  war  com- 
menced, and  that  the  notes  issued  pri 
that  date  (middle  ol   1914)  and  not  covered 
sited  with  the  Treasury  should 
s  ibject   n,  a  tax  of  five   per  cent.     No 
rl   was  made  by  the  Committee,  but  to 
avoid    misunderstanding   as    to   my    view    I 
wrote    to  the    .Minister  of    Finance   on    the 
23rd    March,     1920    (Appendix    7).      What 
rred  on  this  occasion  convinced  me  thai 
■    <■    time    being   the    practical    man    had 
definitely     gained     the     ascendency.       The 
change  in  the  attitude  ol   the  Governmenl 
unfortunate    for    South    Africa.      The 
determined    prosecution    of    the    policy    ini- 
ria  ( lonference  in  I 

1919,  might  have  arrested  the  upward  move- 
ui-iit  of  prices  early  in  1920.  The  abandon- 
ment of  that  policy  has  meant  another  year 
of  inflation  and  has  made  the  return  h 
effective  ndard  infinitely  more  diffi- 
cult.    An  additional  supply  of  paper  money, 

equal    approximately    to    lJl     per    lead    of    the 
white  population  of  Smith  Africa,  was  issued 

in   ti  •  of  1  la-   firsl    four  months   of 

1920.  During  that  year  substantial  incri 
were   made    in    tic    salarii  -    and   w  agi 

peans  in  the  sen  i.  nenl . 

. ays,   .Municipalities,  banks,  min<  - 
other    industries,    with    the    result    that    1>\ 
the  end  of  lasl  year  very  heavy  extra  bui 
had    been    imposed    on    practically    all 
ployers  of  labour,    neci  -  itating   h 
fcion  by  1 !      G<    ei  nmenl  and  by  other  public 
bodii  s,   increased    rail  '        rate!     tnd    high<  r 


!      wholly 
partially  by  white  lahour. 

In  .March,   L920,  the  House  mbly 

inted    a   Select  the 

1  Mr.    Burton,  the   Mil 

enquire  and  report  upon 

t  he  embargo  on  I 

port  of  specie  upon  the  cost  of  living; 

and 

(/0  The  desirability    and   practicability    or 
othi  .ith   a  view  to  impr 

the  ec<  nomic  conditions  of  the  Union, 
of  iemo\  ing  the  embargo  and  of  n 
fying  the  statutory  pro\  i  I   pre- 

sent   in    force    in    r<  - 
and  banking. 

At   i  heir  sec<  n.l  <itt  ing  i        I 
plied  the  members  of  the  Committee  with 
copies  of  the  two  draft   Currency  and    l.ank- 
I  lenry  Strata  sen's  pamphlet 
on  "  The  South  African  ( Jurrency  and    I 
change  Problem,"  and  of  the  record  i 
proceedings  of  the  Gold  Conference  held  in 
Oct.  her,    L919.     The  c  mmittee  heard   the 
evidence  of  twenty-one  witnesses  on  thirty- 
one  days  between  23rd  April  and  17th  June, 
L920.   '  sir   Ileiirx    Strakosch    was   the  only 
witness  for  the  firsl  nine  day-..     He  was  also 
a   witness  on    two  other  day-,    and    attei 
all  the  meetings  of  the  Committee  at  which 
evidence    was    taken    up    to    the    day    of   his 
departure  for  England,   1th  June. 

At   the  time  the  Select   ( !ommittee  c<  m- 
menced    its  sittings  the    Press   had   a    - 
deal  of  Bay  about   the  unwillii 
hanks   to   finance   the   export  rtain 

South  African  products,  notably  wool;  and 
it  would  appeal-  from  their  questions  thai  a 
majority  of  the  members  of  the  Committee 
attached  considerable  importance 
necessity  of  finding  some  means  whereby 
South    African    exporters    would    be    r.-l 

of  their  troubles.      '  There   is  one   thine    i 

I   with,"   said    Mr.    Macintosh, 

the  unwillingness  ol  the  banks 

Surely."  he 

added,  "  y<  u  I  the  Treasurj  I  and  the  b 

been  abl     I  thine  to 

the  situation."     Sir   Henry   was  able 
jsure  the  Committee  thai   the  gold 

titieate      idea,      which      formed      part     of     his 

scheme,  would  in  all  probability  accomplish 

what    they    ,]  it    would    -.cure    the 

hall!  -     the    withdl 

cable  them  to  resume 
die    purchase   of   hills   •  i  countries. 

This  naturally  created  an  impi  n  the 

majority  of  the  Committee  distinctly  favour- 
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able  '  :  Henry's  proposals.  Obviously, 
he  was  just  the  kind  of  adviser  they  had 
been  looking  for.  They  wanted  a  weather 
prophet  who  would  at  any  rate  promise  to 
make  rain,  not  itific  meteorologist  who 

would  ik. t  even  make  promises.  In  the 
matter  of  currency  investigations,  Govern- 
ments and  Parliamentary  Committees  often 
act  like  kaffir  tribes  and  some  company 
promoters;  they  employ  preferably  experts 
who  will  support  their  own  pel  policies. 
The  Government  is  still  busy  seeking  salva- 
tion for  the  wool  producers  and  the  wool 
traders. 

I  have  made  extracts  from  the  evidence  of 
Sir  Henry  Strakosch  (Appendix  8),  from 
which  you  will  gather  thai  the  views  and 
doctrines  of  the  practical  man  of  to-day  are 
precisely  the  same  as  those  of  the  opponents 
of  the  Bullion  Committee  at  the  time  of  the 
Bank  Restriction  Act  in  England,  1797-1821, 
and  of  the  inflationists  during  the  Greenback 
era  in  the  United  States  (1862-1879).  The 
practical  men  who  appeared  as  witm 
before  the  Bullion  Committee  also  con- 
tended :  "  Thai  the  war  could  noi  be  carri  1 
on  without  paper;  that  the  balance  of  trade 
of  course  '  drew  off  the  gold;  that  it  was 
imp'  ssible  to  resume  (cash  payments)  while 
the  exchanges  were  adverse;  thai  Greal 
Britain  was  in  the  debtor  relation,  and  could 
no!  resume  while  she  was  so."  '  In  short," 
a  Ids  Profi  ssor  Sumner,  "  there  is  do  possibl  ■ 
fallacy    now  i  is;  1 1  preached   in  the   United 

Slates    aboul     paper    money    which    was    not 

then  and  there  brought  forward,  with  the 
single  exception  <  t  the  '  elasticity  '  notion." 
Sir  Hem  \ .  it  will  be  noticed,  attaches  greal 
importance  to  I  be  "  elasl  icily  "  argumenl . 
He  says,  "  If  the  notes  are  based  on  Mils, 
then  as  the  volume  of  trade  expands,  so  will 
(he  note  issue  expand,  and  as  the  volume  of 
trade  contracts  so  the  note  issue  contracts." 
(Q.  225,  p.   LO 

1  should  add  thai  Sir  Henry  also  preached 
some  sound  doctrines.  Like  other  celebrated 
inflationists,  he  worships  at  many  Bhrines. 
He  admits  several  of  the  first  principles  ,,f 

currency,    but     he    declines    t"    apply    ' 

principles  to  our  case.     Tn  fact,  he  stated  : 

"  One  cannot  apply  any  general  rule  or 
es  in  regard  to  matters  of  currency. 
Each  case  stands  by  itself  and  lias  to  be 
judged  by  all  surrounding  circumstances  and 
conditions."  (Q.  ft5,  ,,.  ]].  M ini,t 
Evidence  taken  before  the  -  xmmittee 

on  Embargo  on  I"  porl  of  Specie.)  The 
danger  of  being  "  faithless  to  the  principles 
you  have  won,"  wrote  Professor  Bonamy 
Price  0V(  I  fifty  years  ago,  "  exhibits  itself  in 


a  peculiarly  insidious  form  in  currency.  1 
have  rarely  found  men  of  any  intelligence 
contest  the  first  principles  yielded  by 
analysis.  They  are,  on  the  contrary,  al 
universally  accepted  as  truths  so  obvious  as 
hardly  to  require  statement.  But  the  next 
moment  those  who  were  so  impatient  to 
assenl  come  out  with  views  in  direct  variance 
with  the  principles  they  so  readily  acknow- 
ledged; and  then,  when  pressed  with  the 
contradiction,  they  pour  out  Hoods  of  arbi- 
trary doctrine,  which  they  do  not  pretend 
to  have  gained  from  analysis,  and  are 
almost  sure  to  end  with  abusing  their  Eellow- 
converser  as  a  theorist."  Those  of  you  who 
have  read  the  evidence  will  have  noticed 
that  Sir  Henry,  like  almost  all  of  the  wit- 
nesses w  ho  appeared  before  the  Bullion  Coin 
mittee  in  1810,  maintained  at  considerable 
length  that  exchanges  are  dependent  on  the 
balance  of  trade.  A  majority  of  the  Select 
Committee  accept,, I  this  view  as  sound,  and 
in  their  Report  they  state:  "  Even  if  the 
exchange  were  brought  to  gold  parity,  its 
remaining  at  that  point  would  depend  upon 
the  maintenance  of  an  excess  of  visible  and 
invisible  exports  over  visible  and  invisible 
imports." 

To  enable  you  to  realise  how  diametrically 
opposed  Sir  Henry's  tenets  and  the  con- 
clusions of  the  majority  of  the  Select  Com- 
mittee are  to  those  of  the  orthodox  English 
and  American  school  of  economists  I  append 
Professor  Simmer's  summary  of  the  doc- 
trines of  the  Bullion  Committee  (Ap- 
pendix 0). 

The  impression  was  conveyed  to  the  Select 
Committee,  and  later  on  to  Parliament ,  that 
Sir  Henry's  views  wen  approved  of  by  Mr. 
.1.  M.  Keynes,  C  B.,  Joint  Editor  of  the 
Economic  Journal;  Dr.  CI.  Vissering,  Presi 
dent  of  the  Netherlands  Bank,  Amsterdam; 
Professor  Gustav  Cass,.],  ,,f  the  University 
of  Stockholm,  Sweden;  and  other  high 
authorities  on   currency.     Speaking  on   the 

5th     July     last.     Air.     Burton,     Minister     of 

Finance,  assured  the  members  of  the  House 
of  Assembly  that  "  Mr.  Strakosch  was  pro- 
bably one  of  the  first  half-dozen  recognised 
currency     and     exchai  perts     in     the 

world."  hate-  on  (20th  July.  1020).  Mr. 
Burton    said:      '  Mr.    Strakosch    has    been 

i  ry where,  by  Air.  Vissering  and 

other  economists,  as  one  of  the  most  pro- 
minent exchange  authorities  in  the  world." 
Indeed,  the  majority  of  the  members  of  the 
Select  Committee  were  so  impressed  by 
Sir  Henry's  credentials  as  an  exchange  and 
currency  expert  that  it  never  occurred  to 
them  that  any  of  the  other  witnesses  could 


Feb.,  1921. 


S.  Bvotu.—The  Gold  Premium. 


139 


jibly  have  had  his  experience  and  know- 
ledge oi  the  subject.  I  was  before  the  Com- 
mittee for  two  mornings,  Imt  I  was  never 
to  my  experience,  although  1  believe 
on  the  currency  problem  I  have  had  e 
siderably  wider  experience  than  Sir  Henry. 
The  representatives  of  three  ol  the  four 
political  parties  <>n  the  Committee  appear 
to  have  accepted  Sir  Henrj  's  doctrines  prac- 
tically without  question.  Apparently  no 
attempt  was  made  to  verify  his  contention 
that  there  had  been  no  excessive  isa 
paper  money  by  the  hanks  in  Si. nth  Africa. 
According  to  the  Terms  of  Reference,  the 
Committee  had  to  enquire  into  the  effed  on 
the  c<>st  of  living  of  the  embargo  <-n  the 
export  of  specie.  This  was  qoI  seriously 
done.  As  far  as  I  have  been  able  to  gather, 
no  steps  \\'-tv  taken  to  try  and  discover  if 
there   was  any  connection   between   the   in- 

3e  in  the  quantity  of  notes  issued  by  the 
banks  and  the  increase  in  prices  in  South 
Africa.  The  Union  Census  Department, 
under  the  directs  n  of  Mr.  C.  W.  Cousins, 
collects  and  publishes  detailed  figures  with 
index  numbers  dealing  with  the  movement 
of   prices   and   th(  I    living   in    South 

Africa  since  1010;  but  it  does  not  app  ar 
that  Mi-.  Cousins  was  ever  asked  to  give 
evidence  before  the  Select  Committee  or  to 
Supply  it  with  information.  The  majority 
of  the  members  contented  themselves  with 
the.  limine  on  the  subject,  apparently  because 
they  considered  as  conclusive  Sir  Henry 
Strakoscha  statement  that  the  increase  that 
had  taken  place  in  prices  and  in  the  cost  of 
living  was  due  entirely  to  under-production 
and  over-consumption  brought  about  by  the 
war.  No  doubt  many  of  the  members  were 
also  larpelv  influenced  by  Mr.  Asquith's 
statement  in  the  House  of  ( "'.  mmons  on  the 
15th  March.  10-20.  that  "  there  is  no  gri 
fallacy   than   to  SUDpose  that  high   prices  are 

duo  to  the  multiplication  of  the  currency." 
General  Smuts,  speaking  at    Krugersdorp 

on  the  1'mIi  of  January  this  year,  stated  that 
the   banking   and   currency   policy   of  South 

Africa  had  I n  approved  of  l>\   thi 

financiers  in  the  world,  and  had  been  held 
up  as  a  model  for  the  <■■  untries  of  Europe 
to  act  up  to.  It  is  a  little  difficult  to  reo  n- 
cile  this  statement  with  the  actual  situation 
as  far  as  our  currency   and  exchangee   are 

concerned,    and    with    the   criticism   to   which 

our  policy  has  been  subjected  by  such  an 
authority  ssor  Caiman.     Sir   Henry 

Btrakosch  supplies  the  explanation  in  a  h 
which  was  published  in  the  Press  here  on  the 
22nd  of  \".  vember  last       I  ring  and 


• 
would  have  been  unwise  to  remove  sud  I 
the  embargo  on  the  expoi I  i  f  g<  Id,  and  tie  j 

also  approve  of  t  i  _•  meiit   for  tie 

tralisation  of  res<  •  >n  which  there 

was   practically     no    difference    of  opinion. 
Indeed,  re  the  arrival  of  Sir  I [enrj 

Strakosch    there    was.    I    believe,    absolute 
unanimity    1,  to    the    advisabilil 

centralising  i  so  that   they  could  be 

used  to  the  besl  advantage  in  the  event  of 
a  crisis,  although  some  of  us  had  pro] 
that  this  might  be  done  in  a  less  extravagant 
and  more  expeditious  manner  than  by  the 
establishment  of  a  new  hank.  (Appendix 
10.)  See  also  an  article  by  Mr.  J.  Poetmus, 
the  presenl  General  Manager  of  the  Nether- 
lands Bank  of  South  Africa,  entitled  "  Banks 
an<l  Bankers  in  South  Africa,"  published  in 
the  April,  L913,  issue  of  the  Journal  of  the 
Institute  of  Bankers  in  Smith  Africa.)  It 
is  true  that  by  adopting  Sir  Henry's  plan 
we  have  followed  the  example  of  the  United 
States,  but  it  must  be  remembered  that  the 
United  States  needed  the  federal  Reserve 
Hank  because  their  reserves  were  scattered 
amongst  32,600  separate  bankinp  institu- 
tions, whereas  we  have  only  four  separate 
banking  concerns  in  South  Africa,  which 
makes  the  creation  of  the  Smith  African 
R  sserve  Bank  very  much  like  the  installa- 
tion of  a  steam  hammer  in  order  to  crack  a 
nut.  Then,  again,  as  I  have  already  indi- 
i.  many  of  us  fully  realised  that  the 
embargo  on  the  export  of  gold  could  not  be 
suddenly  removed,  hut  we  wanted  a  date 
fixed,  at  any  rate  provisionally,  for  its 
moval,  which  was  eventually  done  much 
against  Sir  Henry  Strakosch 's  advice.  It  is 
on  issues  on  which  we  differ  from  Sir  Henry 
Strakosch  that  we  should  like  to  have  had 
the  views  of  currency  and  financial  experts 
of  the  standing  of  Dr.    Vissering  and    Pro 

Cassel.  I  know  that  Professor  Cassel 
entirely  disagrees  with  the  balance  of  trade 
doctrine,  which  was  the  pivot  on  which  Sir 
H>  nry's  voluminous  evidence  hinged.  In  an 
article  entitled  "  Further  Observation  on  the 
World's  Monetary  Problem,"  published  in 
the  Economic  Journal  of  March.  1920,  Pro- 

l  issel  wrote  :  "  I  have  directed  dur- 
ing all  the  years  of  war  a  considerable  pari 
of  my  scientific  work-  to  efforts  to  destro; 

popular    fallacy    that    the    movement    of    the 

exchanges  could  be  explained  by  the  balance 
ol  trade.-'  Then,  again,  the  Committee  on 
Currency  and  Foreign  Exchanges  After  the 
War,   generally  referred   to  as  the  Cunliffe 

Committee,    and    which    included     Prof 
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Pigou  and  some  oi  the  leading  financiers  in 
I,  also    ii;  with     Sir     Henry's 

of  ta  doctrine.  They  held  that 
"  a  Bound  system  ol  currency  would  in  itseli 
Becure  equilibrium  in  the  Foreign  1. 
changes,"  whereas  Sir  Henry  contends  thai 
foreign  exchanges  "can  only  remain  on  a 
gold  par  if  exp<  rts  and  imports  (visible  and 
invisible)  are  maintained  in  a  Btate  of  com- 
plete balance."  The  fact  -  I  could  easily 
till  a  volume  with  instances  when 
Henry's  monetary  theories  differ  from  those 
of  recognised  currency  authorities. 

Ii  appeals  from  what  transpired  in  the 
course  oi  the  investigations  oi  the  S 
Committee  and  from  the  debates  in  the 
House  of  Assembly  thai  General  Smuts  was 
influenced  in  favour  of  Sir  Henry's  currency 
theories  \}\  conversations  and  communica- 
tions which  he  had  had  with  a  mutual 
friend,  Mr.  J.  .M.  Keynes.  I  believe  <  reneraJ 
Smuts  used  to  be  very  friendly  with  and  was 
in  the  habit  of  consulting  the  late  Lord 
Courtney,  and  attached  considerable  import- 
ance to  his  advice.  Lord  Courtney  was  the 
pupil,  friend  and  not  unworthy  buc 
the  great  masters  of  monetary  science,  the 
school  of  thinkers  who  made  the  English 
currency  system  the  envj  and  admiration 
of  all  nations  and  who  made  London  the 
financial  centre  of  the  world.  Lord  Courtney 
was  the  author  of  the  brilliant  article  on 
Banking  in  the  Ninth  Editi<  □  oi  the  EncyclQ- 
pcedia  Britannica,  and  he  was  also  one  of  the 
signatories  of  the  Maj<  rity  Report  of  the 
L887-88  Royal  Commission  on  Gold  and 
Silver.     Unfortunately  ,   Lord  Courtney  died 

in     May,     L918.       I     sometimes    wonder    what 

would  have  been  the  currency  policy  of 
South  Africa  had  he  lived  another  couple 
of  years,  and  had  he  been  consulted  by 
I  reneral  Smuts,  oi  ,,ne  thing  I  am  sure  : 
he  would  have  been  as  thorough  as  Professor 
Cannan  in  his  condemnation  of  the  mere 
or  less  plausible  fallacies  contained  in  the 
Report  of  the  Majority  of  the  II- 
Vssembly  Seleci  I  !<  mmittee.  I  cannot  con- 
ceive Lord  Courtney  subscribing  to  the 
numerous  doubi  ful  ea  nomic  doctrines  w  Inch 
eharacteris  •  that  Report.  I  maj  add  thai 
Genera]    Smuts     is     not    the    first    eminenl 

statesman    who    has    fallen    a    victim    to    the 
insidious    doctrines    of    the    practical    man. 

ir  as  I  know,  Napoleon  is  the  only  i  'it 
standing  instance  in  modern  times  of  a  dis- 
tinguished   leader  Of  men   who   refused    from 

utsel  to  have  anything  to  do  with  paper 
□    the   greal    Pitt    Buccumbed, 
•■>"d  a  versifier  of  the  time  wrote— 


Augustus    and    Pome    the    poets    still 

marvel, 
That    he    found    it   of   brick   and   left    it    i  f 

marble, 
So  of  Pitt  and  of  England  they  say  without 

vapour 
That   he  found  it  of  gold  and  he  left   it  ol 

paper.  " 

I  clos  I  wish  to  state  that,  m  t- 
withstanding  its  glaring  detects,  the  Cur- 
rency and  Banking  Act,  1920,  ;>  in  several 
respects  an  improvement  on  what  existed, 
and  is,  on  the  whole,  Wetter  than  Sir  Henry  s 
evidence  and  the  Report  of  the  -Majority  ot 
the  Select  Committee  would  have  led  us  to 
ct.  Fortunately,  Parliament  did  nod 
allow  itself  to  be  entirely  guided  by  what 
General  Walker  calls  "the  false  popular 
philosophy  "  ot  the  practical  man.  Although 
it  does  not  consolidate  the  banking  laws  of 
the  lour  Provinces,  the  new  Act  does  provide 
h  >r :  — 

A    uniform   minimum   specie  security 

notes  and  deposits  ; 
The  centralisation  ot  resen ee : 
The  ,  ventual  termination  of  the  competi- 
tive uote-issuing  privileges  of  the 
mercial   hanks; 

The  convertibility  of  the  paper  mo 
into  gi  hi  i  n  and  after  the  30th  of  June, 
1923,  before  which  date  the  embargo 
on  the  export  of  g<  Id  will  have  been 
r<  moved,  unless  Parliament  decide-  n - 
prolong  the  Moratorium  Act  after  the 
1st    -Inly,    L922. 

Soluc     of     these     ohjects     might      lia\C     heel 

secured  at   an  earlier  date  and  in  a  less  eutn- 
bersome  and   more  straightforward   manner: 

and    the   hoi  i/on    would    certainly   have    I n 

brighter  had  the  Government  accepted 
whole-heartedly  the  provision  for  the  ter- 
mination of  the  inconvertibility  of  our  paper 
nioiiev  after  the  30th  of  June,  1923.  Unfor- 
tunately the  Minister  ol  Finance  made  it 
clear  in  t  he  1 1  use  '  Assembly  on  the  26th 
duly,  1920,  that  he  did  not  approve  <l  this 
provision,  and  that  it  was  a  concession  which 
ide  t  meet  the  wishes  ot  Parliament. 
reluctantlj  and  "  very  much  against  bis 
better  judgment . " 

The  future  will  depend  in  a  large  Haas  ire 
on  the  constitute  n  of  the  Board  of  the 
rve  Bank,  and  generally  on  the  manner 
in  which  the  Currency  and  Banking  \ct  is 
administered.  The  past  cannot  he  recalled; 
neither  can  we  evade  the  penalties  which 
■  r  or  later  invariably    follow  the  trans- 
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-:  ii  of  economic  laws.  We  can,  how- 
ever, s»  >  shape  <  ur  coutj  bencei  tl 
gel  back  to  sound  m<  oey  with  as  little  d 
as  possible.  The  appointments  that  have 
been  made  to  till  the  posts  •  f  Governor  and 
Deputy-Governor  of  the  Reserve  Bank  are 
encouraging,  and  I  believe  that  we  can  rest 
assured  that,  it  not  hampered  by  the  Board, 
Mr.  Clegg  and  Mr.  Jorisson  will  do  the  best 
that  ran  be  done  lia\  it  I  to  the  terms 

of  the  Act  which,  as  1  have  said,  are  ool  all 
satisfactory,  and  the  currency  and  financial 
circumstances*  t  South  Africa  at  the  present 
moment.     Mr.  Clegg  has  been  trained  in  the 

school  in  the  world,  and  the  traditions 
and  high  standing  of  the  institution  in  the 
administration  of  which  he  took  a  leading 
pari  are  a  guarantee  that  he  will  endeavour 
to  (•(induct  the  business  of  the  Central  Man': 
on  sound  and  sagacious  lines.  Those  «  f  us 
who  have  cles.|\  followed  the  banking  re- 
turns published  quarterly  in  the  Government 

tic  in  recent  years,  cannot  but  admire 
the  conservative  and  sate  e<  urse  c<  nsistently 
followed  by  Mr.  Jorissen  as  General  Man 
of  the  Netherlands  Bank  of  South  Africa, 
often  at  times  when  the  inducement  to  over- 
trading was  almost  overwhelming.     Having 

I  to  their  past.  I  am  confident  that  I 
am  not  unduly  sanguine  in  concluding  that, 
provided  their  guns  are   not»spiked   by  the 

1,  the  ( i(  \  ern<  r  and  the  I  >eputy- 
I  ■  rnoi  will  not  allow  themselves  to  he  led 
astray  by  the  inflationist  fallacies  of  the 
practical  man,  however  plausible,  and  that 
they  will  administer  the  affairs  of  the  bank 
with  a  firm  conviction  that   do  country  is  too 

tl  have  sound  money,  and  that  the 
richest  country  cannot  afford  an  unstable 
and   disordered   currency   for  any   length   of 

fllle. 

Appendk  I  8, 

7.   Exchange    Rat   -    and    the    Balance   of 
le. 

-    The  Monetary  Doctrines  of  sir  Henry 
Strakosch. 

0    The    I  >oei  i  ines    of    t  he    Bullion    O  m 
tnitti 
10.  The   Paper  <  lurrencj  oi  Soul  h  Africa . 

Appendi 

I  \<  IIANOK   i:\Tl.s    \\D  TIIK   BALANCE  OF  TRADE, 

The  following  letter  was  published  in  The 
Star,  Johannesburg,  on  18th  July,  1920:— 

Sir. 

Mr.  Burton  is  report*  d  to  have  aaid  in  t  he 

II  tei  lay   that    I   did   n  that 
the   movemeDl   of  exchange   was  subject    t 
tlie  law  of  supplj  and  demand.     Aa  this  may 


convey   an   ei  a\  I    should 

like   to  state   that    I    believe   in   the.  law    i  I 

supply    and    demand     and     in     its    uni\ 
application.       I     believe     in     the     quantity 

ry,   which   is  simply   the  application   of 
the    law    of    BUppl)    and    demand    to   m< 
Where   I  differ  from   Mr.   Strakosch  and  the 
official  view  is  this:   they  hold  that  exel 
rates  depend  chiefly  on  the  balance  ot  ti 
<  > 1 1  the  other  hand.  I  maintain  that  as  a  rule 
it  is  the  general  level  of  prices  ol  exp<  rtable 

-  which  controls  both  the  trade  relat 
and  the  rates  of  excha  coun- 

I  f,    for  example,    price-  i  t   exp<  n ' 
Is  an-   50  per  cent,    higher  in    England 
than  in  the   U.S.A.,  people  from   the  latter 

try  will  not  buy  in  England  unless  the 
difference  in  the  two  price  levels  is  refl 
in  the  exchange  rate.     The  general  level  <  f 

3  in  any  country  depends  in  the 
main  on  the  currency  policy  of  that  country. 
The  extremely  high  price  in  mark's  which 
Germans  have  to  pay  when  they  buy  pounds 
sterling  in  England  and  dollars  in  America 
is  due  practically  entirely  to  the  over-issue 
i  t  paper  money  in  ( rermany. 

As  a  member  of  the  Pretoria  Commits 
did  not  approve  of  the  Strakosch  proposal-, 
cither  as  regards  the  gold  certificates  or  the 
note-issuing  powers  of  the  central  reserve 
hank.  To  avoid  misunderstanding  1  wrote 
to  the  Minister  of  Finance  on  23rd  March 
making  my  position  (dear.  I  attach  an 
extract   oi   that   letter.     I   consider  that  the 

ssity  for  the  imposition  and  the  main- 
tenance ol  the  embargo  is  conclusive  | 
of  the  excessive  issue  ol  notes  by  the  hanks, 
and  that  no  scheme  will  arrest  the  upward 
movement  of  prices  which  does  not  make  it 
to  the  interest  of  the  hanks  to  reduce  sub- 
stantially the  quantity  of  paper  money  in 
circulation    in   South    Africa. 

Sgd.  i      S  \Mn;i.    K\  I 

I .  tract  From  a  letter  dated  23rd  March, 
1920,  addressed  by  Mr.  S.  Evans  to  Mr. 
( )l  r.    Mini  finance  : 

I  la\  ing  pointed  out   that   there  w 
or  rather,  three,  parties  on  the  Committee 
w  hich    had    met    in    Pretoria    to   examine    the 

Bills  on  Currency  and  Banking  Reform, 
I    pii iceeded  : 

\  ma  j<  i  h  \  of  the  <  lommittee  agreed 
with  the   Bills  as  finally  drafted.     My  own 

view    was    that    the    hanks    were    let    off   □ 

too   lightly    as   regards   the  note   issue,   and 
that,  instead  of  the  f?old  certificate  arrange 
incut .  it  would  have  been  pri  I  rable  to  make 
the  uotes  of  the  hanks  inconvertible  for  a 
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definil  I,  say,  three  months,  provided 

the  hanks  deposited  with  the  Treasury  gold 
bullion  or  gold  coin  representing  the  full 
value  of  the  notes  in  circulation.  This 
arrangement  would  allow  time  for  a  thorough 
ligation  by  a  Select  Committee,  an<l  is 
identical  with  the  third  alternative  prop 

Ir.  Renyolda  in  a  letter  printed  in  the 
Band  Daily  Mail  of  4th  February  last.  I 
may  add  that  T  am  also  opposed  to  the  c<  n- 
ditiona  suggested  for  the  issue  of  notes  by 
the  proposed  central  reserve  hank,  li 
scheme  which  permits  of  the  highesl  pos- 
sible reasonably  safe  dilution  of  the  currency 
with  paper,  and,  apart  from  the  total  aban- 
donment of  the  gold  standard,  it  would  he 
difficult  to  conceive  a  more  disastrous  plan 
as  far  as  the  gold  mining  industry  is  con- 
cerned. It  will  mean  in  time  closing  down 
three-quarters  of  tin ■  mines  on  the  Rand. 

"  No  report  was  written  by  the  Majority 
of  the  Committee  as  it  was  understood  that 
the  whole  question  would  he  investigated  hv 
mmittee,  and  that  we  should 
in  all  probability  he  called  upon  to  give 
evidence.  However,  to  avoid  any  misunder- 
standing as  to  my  views  7  have  talon  the 
liberty  of  sending  you  this  letter 

Appendix  8. 

Tin:    MONETARY    DOCTRINES    OF    SIR    IIKNIIY 

BTRAK08CH. 

i  Sir  I  [enry  Strakosch  was  one  of  the  ri 
sentatives  of  the  Union  of  South  Africa  a1 
the  International  Financial  Conference  which 
met  at  Brussels  iii  September  and  October, 
1920.  He  is  President  of  the  Financial 
Section  of  the  Provisional  Financial  and 
Economic  Consultative  Committee  formed 
by  the  Council  of  the  League  of  Nations  to 
advise  on  financial  and  eo  >nomic  pn  Mentis. 
He  was  in  Smith  Africa  from  the  beginning 
of  January  to  the  beginning  of  .Tunc,  L920. 
and  was  knighted  on  1st  January  this  year 
for  his  services  in  connection  with  the  cur- 
rency and  banking  problems  of  South  Africa.) 

The  following  are  extracted  from  the 
Minutes  of  tlie  Evidence  given  by  Sir  Henry 
Strakoech  before  the  House  of  Assembly 
Select  Committee  on  Embargo  on  1 
X]u-r'<,~.  This  Committee  sat  at  Cape  Town 
in    \pril.  May  and  June,  1020:  — 

1.   "  T   want   P.  emphasise  that   one  cannot 
apply  any  general  rule  or  I  in  regard 

to  matters  of  currency.     Each  case  stands 

h\    itself,  ;ind  has  to  lie  judged  hy  all  the  BUr- 

rounding    circumstances    and    conditions." 
(Q.  85,  p.  41.) 


I  ne  gold  standard   cannot  exist 

in  a  world  in  which  the  economic  equilibrium 
completely  upset  as  it  is  at  present." 
(Q.  2690,  p.  -408.)  "The  eold  hasis  has 
never  heen  absolutely  stable."  Q  164, 
p.  74.) 

3.  Before  the  war  "  the  gold  standard  was 
Me  only  because  the  countries  ot  the 
world  balanced  their  trade.  The  balancing 
of  trade  depends  on  production  and  con- 
sumption." (Q.  84,  p.  38.)  "  In  pre-war 
days  exchanges  moved  within  narrow  limits 
because  the  trade  of  the  world  was 
balanced."  (Q.  464,  p.  151.)  "  The  fact 
of  the  exchanges  (prior  to  the  war)  only 
moving  between  certain  points  was  due  fco 
the  fact  that  the  trade  of  the  world  was  in 
a  state  of  practically  complete  balance.  To- 
day it  is  not."     (Q\  84,  p.  38.) 

1.  "  The  exchange  can  only  remain  on  a 
gold  par  if  exports  and  imports  (visible  and 
invisible)  are  maintained  in  a  state  of  com- 
plete halance."     (Q.  100.  p.  84.) 

5.   "  The  exchanges  will  he  kept   at    gold 
par.  although  there  is  no  free  export  <>f  eold 
if    otherwise,    the    trade    is    in    balance." 
(Q.  85,  p.  41.) 

0.  "  Tt  is  because  they  (the  belligerent 
countries  excepting  the  United  Statesi  can- 
not balance  their  trade  that  their  currencies 
have  depreciated  and  therefore  there  is  g  gol  1 
premium."      (Q.    108,   p.    151.) 

7.  "  So  lone  as  the   imports  of  France, 
.i   and   Germany   did   not    exceed   their 

rts,  it  did  not  matter  that  the  curieiiev 
was  not  convertible  into  gold,  hut  it  would 
have  mattered  if.  in  the  lone  run.  it  had 
been  the  other  way  round. "     (Q.  40,  p.  14.) 

8.  Tn  the  e  countries  like  Austria, 
it  does  not  follow  "  that  because  a  small  bal- 
ance of  trade  against  a  country  e\isis  tin' 
pxchanges  need  move  only  to  a  small  extent. 
Very  often  only  a  small  adverse  balance  in 
a  country  creates  a  very  much  greater  de- 
preciation than  may  he  justified  hy  the  small 
adverse  balances."     (Q.   11 ,  p.  14.) 

0.    "Our   exchange    is    governed    hv    the 

■n  trade  of  South  Africa,  and  also  hv 
the  fact  that  the  bulk  of  South  Uric-m  trade 
is  with  the  Unied  Kingdom."  (Q.  111. 
,.    1  13.) 

10.  "You  ask  why  the  Union  currency 
should  depreciate  concurrently  with  United 
Kingdom  currency.  Tt  has  depreciated  no 
doubt  because  the  trade  of  the  Union  wifU 
the  United  Kingdom  was  constantly  in 
balance."     (Q.  71.  p.  30.)     "The  premium 
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on  our  currency  in  relation  to  the    United 
Kingdom  currency   ....   is  n<>  doubl   due 
to  the  fact  that  there  is  a  balance  of  export 
from  this  country  over  imp 
(Q.    131,   p.    1  IT., 

11.  "  Mr.  Creswell:  As  I  understand  the 
position,  the  American  distrusts  our  currency 
to  the  extent  that  £100  of  my  currency  is 
worth  something  like  23  per  cent,  less  in  his 
currency? — Mr.     Strakosch:     That     is    not 

ssarily  distrust  ;  that  arises  from  the 
fact  that  on  balance  we  have  been  importing 
more  from  America  than  we  have  been  ex- 

og  t.  that  country."  (Q.  827,  p.  L93.) 
"It  the  whole  of  our  trade  were  with 
America  and  if  we  had  a  balance  of  exports, 
visible  and  invisible,  over  imports,  then  our 
currency  would  he  on  a  parity  w  ith  American 
currency.  That  is,  if  we  are  not  indebted  to 
America  and  that  America  dors  not  therefore 
withdraw  capital  from  here."  (Q.  830, 
p.  194.)  "  Thr  crux  of  the  matter  is  whether 
this  country  imports  or  exports  more, 
whether  the  balance  of  its  foreign  trade  is  a 
balance  of  imports  or  of  exports,  visible  and 
invisible."    (Q.  820,  p.  194.) 

12.  The  currency  of  South  Africa  "  has 
depreciated  because  economically  it  cannot 
stand  on  a  -old  par  because  OUT  production 
for  export  is  not  sufficiently  great  to  counter- 
balance the  importation,  not  merely  of  goods 
but   importations  arising   from   invisible   im 

and    these    include,    the    withdrawal   of 
capital."     if,).  206,  p.  92.) 

13.  "  You  ask  how  it  is  that  the  hanks 
here  kept  their  exchange  fixed  for  so  many 

-  until  the  last  few  months.  That  is 
simply  because  the  foreign  trade  must  have 
balanced,  otherwise  they  could  not  have  kept 
it  at  that  figure."  (Q.  32,  p.  12.)  "  It  was 
not  only  because  our  gold  export  was  open. 
is  for  general  reasons.     Our  trade  must 

have  1 n   in   balance.     The   fact    that    the 

embargo    is   there     made     uo   difference    in 
regard  to  the  exchange  with  Great  Britain." 
Q    33,  p.   12.) 

1  I.  "The  fundamental  price  movements  of 
exchange  are  governed  by  supply  and  de- 
mand, which  arise  respectively  from  exports 
and  imports."  (Q.  216,  p.  97.)  "  Tin 
Bupply  and  demand  of  exchange  fn  m  the 
whole  of  our  trade  dictates  the  price  at  which 
our  exchange  stands.  We  do  not  export 
sufficient    to   bring  our  exchai  gold 

par."     '<«>.  2i»7,  p.  93 

1").    "  We   have    not    departed    from 
l>a-i~   that   .in-  currency   is  worth  so  many 
grains  ot  gold.     The  only  unfortunate  thing 


is  that  there  are  people  w  ho  are  pi 
pay    more    than    the    gold    in   that 
i-  worth.        Q    -  i.  p    37. 1    "  What  is  hap- 
pening  to-day   is  that  gold   is  sought   after 
by  people  for  other  than  currency  purr 
and  people  are  prepared  to  pay  for  gold  what 

you  may  call  a  fancy  price."     (Q.  81,  p.  •"•  I 

Ith    The    people  <,f   the    Kast  contrivi 
gold    from    the     United   8 

Africa    and    elsewhere    "  by    being    large    pro- 
ducers   of    raw    materials;    by    an    • 

i-     by  being  producers  of  raw  materials 
which  are  greedily  bought  the  world  over. 
(Q.  819,  p.  19 

17.  "  I  agree  that  the  position  is  a  very 
serious  one  indeed.  The  outlook  for  the 
future  is  had,  because  experience  has  shown 

that  once  gold  outers   India  it   does  not   come 

out  again. "    (Q.  95,  p.   13. 1 

18.  The  price  of  gold  will  be  brought  down 

by  "  the  saturation  of  the  biggest  hu;. 
gold,  and  to-day  that  biggest  buyei  is  the 
East."  (Q.  378,  p.  139.)  "  The  amount  of 
gold  in  the  world  to  equalise  an  excessive 
deficiency  in  the  balance  of  trade  is  not 
sufficient  to  do  that,  and  therefore  the  trade 
I i;is  to  be  equalised  by  production  and  by 
exchange  of  goods.  When  that  exch 
of  goods  does  balance,  then  the  need  for 
gold  will  go  down  :  that  is  so  far  as  gold  in 
gold  standard  countries  is  concerned,  which 
are  accustomed  to  settle  their  balances  by 
shipment  of  gold.  First  of  all  you  ha 
satisfj  the  East,  where  gold  is  used  for 
hoarding;  and  for  the  rest  the  demand  for 
gold  will  be  smaller  when  they  will  he  able 
to  balance  their  trade  by  the  exchangi 

Is    and    not    by    the    shipment    of    gold." 
(Q.  379,  p.   L39,   M0.) 

10.  "  My  own  view  is  that  the  increase 
of  prices  is  primarily  due  to  under-produc- 
tion and  over-consumption,  and  that  these 
are  due  entirely  to  the  conditions  arising 
from  the  war."'  (Q.  82,  p.  35.)  ••  Bigher 
w  ages  are  being  paid  on  the  railways  bee 
the  cost  of  living  has  gone  up,  and  the  cost 
of  living  has  gone  up  the  world  over  because 
of  under-production  and  over-consumption 
Q  137,  p.  65, 1  '  Prices  have  gone  up  be- 
oause    of    under-production    and    over-oon- 

sumptioll."      i  (,).    1  h'.   p.    65.)  S     U    cairn    I 

under-produce    and    over-consume    without 
pledging   your    credit.      These    two    fa  I 

in  prices  "    (Q.  150, 
p.  72 

20.     "  The     fundamental  od    fall    3f 

prices  is  governed  by  the  movement  of  w 

prices  "     (Q.    I  19,  '  p.    G9.)      "  The  fund* 
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!  movemenl  I  ically,  of  pric» 

this-  country,  whether  we  import   or  export 
commodities,  are  those  of  world  prices. 
In  the  case  <>i'  ex]  mmodities  v.  hieh 

produce   in   excess  of  our  own    requm  - 
ments  and  where  we  export  the  balance  th< 
prices  which  should  be  theoretically  ruling 
here  would  be  the  world  prices,  less  fi 
and  insurance."     (Q.  301,  p.   128.)    "  v 
we  must   keep  before  us  is  thai  the  rise  in 
prices    is    world-wide."      (Q.     151,    p.    72.) 
Our  system  of  currency  obviously  cannot 
affecl  tin1  world  circumstances  so  far  as  the 
shaping    of   world    pric<  My    150 

p.  6! 

21.  'I'll'-  lines  on  a  chart  prepared  by  Mr. 
■  I'  seph  Kitchin,  <,ri\  inc  the  rise  ol  food  pi 
-inc.'  the  outbreak  of  the  war  up  to  October, 
1919,  "  strikingly  demonstrate  thai  the  gold 
par  of  exchange  is  n  i  Decessarily  a  panacea 
for  the  ill  of  rising  prices.    The  United  S1 

of  America,  the  greatest  producer  and  ex- 
r  of  foodstuffs,  whose  prices  are  only 
slightlj  vitiated  by  the  influence  of  cosl  of 
lit,  etc.,  has  suffered  a  rise  in  prices 
alm<  si  double  I  hat  of  South  Africa.  It  is 
abundant  home  production  and  the  high 
pi  ice  ot  freight ,  insurance,  etc.,  which  have 
kepi  a  rise  of  prices  in  South  Africa  at  so 
low  a  level  ;is  compared  with  other  coun- 
tries."    (Q.   L50,  p.  70 

( It    will   he   noted   in   paragraph    1  1    above 
that  ,-it  this  time  the  South  African  currency 
w  as  depreciated  to  t  he  extent  of  23  per  cent., 
■Ml,  dollars.  | 

22.  "The    whole    world,    including    oui 
Belves,     is    living     in     a     period     of    inflation 
bro  ight  abo  it  by  t  he  hue,,  loans  contracted 
by  the  various  Governments,  by  which  the 
immediate  purchasing   power  ot   the   people 
has  been  increased;  that  inflation  is  not  con 
fined  to  t  he  borders  of  the  State  hut  it 
much  beyond  that,  all  the  world  over,  and 
that  increased  purchasing  power  has  had  it- 
effect    upon   commodity    prices."  109 
P    143.) 

2."..    "  Mr.    Saunders:    Now   the   spending 

poWel'    to    da\      N     xiniplx      dlle     to     the     effect      I    I 

currency  or  low   valuat ion  of  monej  '.' 
Mr.  Strakosch :    No:  let   me  put   it   this  way. 
Th'    increased   spending   powei    arises   from 

urge  amounts  which  have  been  brought 
into  t  his  country,  and  of  the  immediate  pur- 
cha  ing  p<  wei  which  accrued  in  this 
country,  first  of  all,  by  this  country 
raising  loins,  and,  secondly,  by  the  Imperial 
G  imiieiit  spending  very  hie  amounts  of 
mor   \   in  this  country.     I  ha  -  here 

w  hie  1 1  give  you  a  picture  of  the  position.  The 


Imperial    war   expenditure    in    South    Africa 

mted  to  22  millions  sterling. 
Union's  war  expenditure  has  amounted  to 
about  30  million-,  sterling,  altogether  a  total 
:  millions.  Of  this  amount  six  millions 
sterling  was  expended  outside  tht.'  Union, 
so  that  the  total  amount  expended  in  the 
Union  is  lt'»  millions  sterling.  The  spending 
power,  therefore,  ot  South  Africa  has  been 
increased  by  tint  amount.  From  this 
amount,  however,  you  have  to  deduct  what- 
money  has  been  raised  by  way  of  1<  ans 
within  th.-  country  and  by  taxation.  There 
has  heen  raised  a  matter  of  10  millions 
sterling,  I  think,  within  the  country,  and 
£3,600,000  has  heen  redeemed  out  of  taxa- 
tion, so  that  tin  spending  power  of  South 
Africa  ha-  heen  increased  by  '■'>-[  millions 
sterling,  <\\u'  to  the  war."  in.  295,  p.  127, 
Mr.  Saunders:  Then  you  do  not 
consider  that  the  increased  spending  power 
has  much  bearing  at  all  on  this  question  in 
this  country?  Mr.  Strakosch:  One  cannot 
quite  say  that  it  has  not.  Do  you  no!  rather 
want  to  put  it  this  way,  that  the  inert 
note    circulation     in     this     country    has    that 

effect'.'        If    that     i-    the    (pleslioll.     thell     I     s;l  \ 

the  increased  note  circulation  has  not  had 
any  material  effect."  (Q.  296,  p.  L28.) 
Mr.  Saunders:  Then  there  is  another 
point.  Owing  to  the  high  wages  in  tins 
country,  there  is  an  enormous  amount  of 
money  spent  to-day  by  persons  who  were 
not  in  a  posit  ion  to  t\n  so  bef<  re.  Is  that 
merely  due  to  the  effect  of  the  large  amount 
of  money  brought  into  the  country  from 
Outside       sources      due      to      the       war,      or 

is  it  due  to  .iii\  local  conditions 
caused  by  the  inflation  of  wagi 
Mr.  Strakosch:  No;  it  is  caused,  tirsi  of 
all,  by  the  immediate  purchasing  power  hav- 
ing heen  increased  by  the  Imperial  Govern- 
ment spending  money  in  the  country,  and 
then  by  the  Union  having  raised  loans  out- 
side the  country,     ot  course,  on  top  of  that, 

it   has  1 n  increased  by  the  fact   that   South 

Africa  has  been  Belling  its  products  at  very 
high  prices.  That  has  produced  the  increased 
purchasing  power  of  the  people."  (Q.  207. 
p    128.) 

21.  "  The  embargo  on  gold  does  not  vitally 
affect    the   position  of  the   banks'  exch 
dealings;   that    depends  on   the   supply   and 
demand  of  exchange,   and   that    arises   from 
imports  and  i  sports  in   the  widest   sei 
i,i    27::.   p.    122.)  consider  that   we 

would    have   heen    in   exactly   the   same   poei 
1 1.  d  as  New   York  if  the  embargo  had  never 
heen   imposed,   and   if  we   had  a  continued 
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Bupplj  of  minted  gold  &  ming  in.     I  .1..  not 
with  vim   there.      Everj  sm  as 

mint   it  and  put   ii   int..  circulation  will 
disappear.      If   your   supposition    had    been 

ed  out  you  would  have  been  minus 
gold  currency,  and  we  would  now  have  had 
an  inconvertible  paper  currency."     (Q.  84, 
P-  •"' 

25.  "  M \  •  ah  view  is  that  the  note    - 
(in  South   Africa)   lias  nut   been  unduly  in- 
Q     To,    p.    -  I      re    is    no 

doubt  that  there  has  been  expansion  in  our 
currency,  chief!)  because  the  credit  balances 
in  the  banks  have  increased.  So  far  as  the 
rned,  J  do  not  think  that 
there  lias  been  undue  expansion."  (Q.  81, 
p.  34.  '  The  note  issue  here,  1  do  not 
think,  taking  everything  into  consideration, 
sessive  at  all  (4  5  2i  I),   because 

the  gold  lias  for  all  practical  purposes  dis- 
appeared and  notes  have  had  to  take  its 
place."     (Q.    HO,  p.   1  13 

•    paper    money    circulation    of   South 

Africa  increased  from  G2,150,< on  the  30th 

June,  191  I.  t.  69,588,000  on  the  30th  April, 
L920.  Gold  continued  to  circulate  and  the 
natives  on  the  mines  were  paid  entirely  in 
gold  up  to  the  middle  of  December,  192 

■Jt'i.  The   United  States  is  in  a  position  of 
considerable  discomforl   as  the  result  ot   its 
return  to  a  free  gold  market  in  June,   1919. 
Q.   2690,    p.    H2.)      Since  that  date  it  has 
been     losing     gold     at     an     alarming     rate 
Q.  2690,  p    HO);  "  gold  which  they  needed 
badly  as   basis   for  their  banking  reserve." 
Q.  lot,  p.  50.       '  There  is  no  doubt  in  my 
mind  that   the   United  States  have  severely 
suffered  as  the  result  of  the  appreciati 
the  dollar,  and  these  ill  effects  will  be  accen- 
tuated w  hen  countrii  -  begin  to  produce 
more  extensively.     First,  their  exports  were 
hindered  and  their  credit  system  has  been,  I 
will   not    saj    shaken,    but    they   are   finding 
themselves  to-day  in  a  distinctly  uncomfort- 
able position  owing  to  the  heavy  withdrawals 
i          Q.   156,  p.  73       "  I  am  inclined 
ink,  however,  that  if  the  authorities  in 
America    had    foreseen     what     has   actually 
happened,   they   would   not    have    freed 

dd,  for  the  effect  of  that  w;is 
•  ii  in  t heir  present  p<  -it ion.  The  whole 
credit  structure  has  been  weakened,  bo  that 
to-day  tie-  Federal  Reserve  Banks  are  down 
with  their  reserves  practically  to  the  legal 
limit  ot  in  per  cent."  (Q  159,  p.  73);  and 
the  '  r<  »\  ernment  might  be  •■■  impelled  I 
impose  the  embai  \     106,  p.  51  :  also 

Q    LIS,  p.  52.) 


27.     '  The    disadvant  r: 

-  ot   maintaining  a  gold   basis  no* 
due  to  th,  •  abnormal  p  •  the 

w*<  rid     it    is  due  to  the  unbal  •   all 

tiad.'  all  the  world  over." 

that   the 

appreciati f  the  American  dollar  and  the 

depreciation  of  thi  gn  have  I n  the 

principal  agents  probably  of  preventinf 
knit.  m    capturing 

trade  and  enabling  Iritain  to  con 

with  her."     (Q.  CD,  p.  25.) 

29.  '    For  South  Africa  in  the  world  i 
ditions,    as    they    exist 

upon    a    coins,-    which    would    compel 
share    alone    with    the     United    SI 
America  th,.  burden  of  supplying  the  in-at i- 
ahle  demand    tor    gold    the '  world   over   is 
clearlj   an  experiment   of  a  most   hazardous 
kind."      Q    99,  p.    17. i     "  It  you  allow  the 
free  export  of  -old  every  holder  of  uoti 
credit    balances   will  run   to  the  banks  an. I 
demand  gold  and   the   hanks  would   rapidly 
ry     farthing     of     theii      res<  rve  " 
(Q-    201,    p.    89.)      "  We    do   allow    raw    -old 
''    leave  the  country,  hut  it  is  a  commercial 
product,   just    the   same   as   wool,    hat    it   you 
run    to   the   hank   and   you    want    to   cl 
your    credit     balance    or    your    notes    into 
sovereigns,  and  you  export  these  -  ven 
you  are  draining  their  reserves  and  von  can 
see   what     the    upshot    of    it    all   will   !>,•  " 
Q    202,  p.  89 

30.  "  There  i-  no  purely  automatic  way 
of  preventing  inflation  oi  of  carrying  through 
deflation."    My  2690,  p.  Ill .)    ;-  Produ 

and  economy  alone  can  right  the  position  of 
the  currencies,  exchanges  and  internatii 
trade  ^   generally."  2690,     p.      HO.) 

^  ithout  increased  pr<  duction  and  economy 
'h-  expedient  of  raising  our  exchange  here 
to  -old  par  is  not  going  to  solve  th,'  difficulty, 
hut  will  simply  tend  to  produce  a  financial 
crisis.  Th,'  deflation  of  currency  l>.\  raising 
'in-  exchange  cannot  affect  the  econ<  mic 
position  unless  there  is  increased  production 
all  round."     (Q.    1  .V_'.   |,     72 

•"•1.  "  It  is  impossible  for  any  human  being 
>\   w  hen  the  trade  of  th,-  world  will  be 
;n  a  state  of  balance,  and  that  is  u  hy  I  say 
that    in,   man    can    foretell    .it    what    time   we 
shall   hr  in  a  position   I  rt  to  the  gold 

standard  p.    H3.)    "  Th,-  ques 

I  ion  '  iblishing   th.'   gold    standard    in 

any   country   cannot    be  judged    exclusively 
by  local  circumstanci  -  it  d. 'p. aids  in 

ry  high  degree  upon  the  re-establishment 
.-f  an  economic  equilibrium   in  th.'   rest   of 
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the   world.      Who   will   be   bold   enough   to 

when  that  is  likely  to  eventu 
But   even  in   regard  to  local  circumstances 
any  forec  when  the  country  will  be 

in  a  position  to  face  the  hazards  involved  in 
tin-  re-establishmeni  of  the  true  gold  stan- 
dard must  be  a  crude  guess."  (Q.  2690, 
pp.    110  and  411.) 

32.  "  World  conditions  to-day  are  such 
that  we  out  here  cannot  revert  to  the  true 
gold  standard  without  causing  a  very  great 
omic  upheaval  in  the  country/' 
(Q.  L55,  p.  73.)  The  removal  of  the  gold 
embargo  to-day  "  would  impede  production, 
and  it  would  foster  importation,  reduce  our 
exports,  and  would  lead  to  the  withdrawal 
of  capital  from  this  country";  (Q.  189, 
p.  L55);  "  it  would  impose  a  huge  hardship 
on  South  Africa."  (Q.  158,  p.  73.)  "  If  we 
have  a  rapid  return  to  the  gold  parity  it  will 
bring  disaster;  (Q.  837,  p.  194);  "  it  will 
i  in  a  severe  crisis";  (Q.  215,  p.  97) ; 
it  will  "  lead  to  a  complete  breakdown  <>t 
credit  and  of  all  our  activities";  (Q.  492, 
p.  L56);  "our  industries  and  trade  will  be 
enormously  restricted";  (Q.  206,  p.  92); 
and  "  thousands  of  people  would  be  thrown 
out  of  employment."  (Q.  L38,  p.  65.)  '  1 
contend  that  although  the  immediate  result 
of  raising  the  exchange  to  gold  par  would  be 
beneficial  to  the  consumer,  the  ultimate 
result  would  be  non-beneficial,  considering 
the  effeel  of  tiie  change  on  the  community 
al  large  the  mines,  industries,  agriculture 
and  soon.    The  period  of  the  chance  would 

be    pretty    rapid.       Every    violent    chan. 
economic    conditions    produces    a    crisis,    and 
you   know    what    a    crisis    means.      It   means 

great  hardship,  probably  ruin,  to  everybody 
capitalist  or  working  man."  (Q.  L39, 
p.  65. )  "If  you  allowed  the  t'n  e  exporl  of 
gold,  I  have  no  doubt  that  every  sover<  ign 
would  disappear."  (Q.  84,  p.  38.)  "  The 
country  would  be  completely  denuded  of  cur- 
rency .  and  I  bave  no  doubl  thai  steps  would 
have  to  be  taken  to  pro^  ide  the  country  with 
a  currency  ;  in  thai  case  the  only  currency 
I  can  see  to  tide  over  tins  chaotic  condition 
would  be  an  inconvertible  paper  currency. 
The  cold  would  have  lefl  the  country  and 
some  currency  would  have  to  be  provided." 

I'll,,    p,     L56.)       "    [f   there    Were    free   OXpoH 

old,  the  country  would  be  drained  oi  its 
gold  in  b  1 1  time,  and  the  exchange 

would  then  1 ome  disorganised  and  <■)•■■< lit 

would  eventually  break  down.     If  the  whole 
of    the    currency    Lao-    the    country,    the 

riiment    will    have    to   Btep    in    and    pro- 
vide  currency,    and   the  only    thing   1    can 


see  is  that  the  currency  would  be  an  incon- 
vertible one  hacked  by  the  security  of  the 
only,  quite  apart  from  the  disaster 
which  is  hound  to  happen  if  the  hanks  are 
drained  entirely  of  their  n  Q.   84, 

p.  40.) 

33.  It  would,  therefore,  be  a  mistal 
remove   the  embargo  on  the  export  of  g  Id 
or  to  attempt  to  fix  any  date  for  its  removal. 
"It    is    not    possible    at    this  juncture    to    tix 
upon  any  definil  i   time   when   the  eml 

can  safely  he  removed.  Any  attempt  in  that 
direction  can  only  he  a  wild  gu< 
(Q.  2690,  p.  411.)  ■•'  Automatically,  with  our 
export  trade  improving,  our  currency  will 
improve,  until  the  time  will  come  that  our 
currency  will  be  on  a  par  with  gold." 
(Q.  171,  p.  l.vj  '  ?ou  w  ill  havi 
on  an  inconvertible  basis  until  such  time  as 
our  currency  has  appreciated  to  the  gold  par. 
It  may  momentarily  go  up  to  par  and  fall 
again."  (Q.  172,  p.  152.)  The  question 
is  when  is  our  foreign  trade  se  well  balanced 
and  bo  secure  thai  the  exchange  will  n< 
adversely  to  this  country,  and  only  in  that 
case  can  gold  circulate  freely  without  danger 
of  being  exported.     |  Q.   17.".,  p.  L52.) 

34.  "  I  -a,\  thai  the  United  states  might 
be  compelled  to  pn  hibil  gold  going  out,  and 

it      is     exactly     what      I      suggested     in     this 

pamphlel  that  we  should  do  here.  Wi  Bhould 
make    it    impossible    in    the    extraordinary 

world   conditions  as   they   exist    to-day,   for 
anyone  to  demand  gold  for  the  purp 
export."      ((.).    106,    p.    51.)      "  Legislation 
should  lie  introduced  authorising  the  Govern- 

uieiit  to  create  w  hal  ma\  he  termed  Trea- 
sury  Cold   Certificates."     (Q.   216,    p 

These  certificates  should  he  fully  hacked  by 
gold  coin  or  bullion  locked  up  in  the 
Treasury.     They  should  be  legal  tender  and 

sIk  »uld   be   made  mm  ei  t  ible   into  cold,   but 

the  Government  should  be  relieved  of  that 
obligation  so  lone  as  gold  a  mmands  a  price 

in  the  World's  market  which  exceeds  the 
standard  price."  (Q.  219,  p.  99.)  "  The 
onl\  prohibitive  measure  which  can 

stop  this  leak:  .  Id  in  America  or  S<  uth 

Africa    is    something    of    that     sort     to    make 

state  notes  which  are  inconvertible;  that  is 

m\  scheme."  (,»  L08,  p.  51.)  "  What  will 
happen  if  the  proposed  gold  certificates  won' 
introduced  is  that  the  banks  who  hold  prac- 
tically all  the  L'old  in  the  country  would  take 

that  gold  immediately  to  the  Treasury  and 

gel    gold   certificates   because    in    that 
reserves  will   not    be   withdrawn   from   them. 
Their    reserves    will    not    he    tramped    i 
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Then    those   gold   certificates   will   take   the 
place  of  the  gold  as  backing  of  tin 
Lank  d<  tes  and  later  on  the  gold  certifi 
will  probably  go  into  the  <  lentral  Hank  which 
will  issue  its  own  notes  in  place  of  the 
fog  bank  notes."     (Q.  200,  p.  89.)     "  The 
adoption  of  my  scheme  would  mean  the  dis- 
appearance of  gold  from  circulation."  Q.  L27, 
60.)      "A-    t<>    the    advanta.  suing 

gold  certificates  the  position  to-day  is  this, 
that,  owing  to  world  conditions,   gold 
mands    a     price    in    the     world's    market, 
cially    in    the    East,    which    is    s,,    high 
that    it    is    an    inducement    to   people    in    this 

0  untry  t<>  colli  el  gold  coins  and  exp<  it 
them,  and  that  is  happening  every  day. 
The  Chairman  tells  us  that    the  loss  of 

in     this     way     last     month     amounted      t" 

6470, I.     The  advantage  of  my  scheme  is 

that  in  the  form  of  notes  our  currency  can- 
not he  withdrawn  from  circulation,  hut  in  the 
form  <>t  sovereigns  our  currency  can  be  with- 
drawn from  circulation,  s  nt  abroad  and 
there.  The  withdrawal  of  this  gold  coinage 
weakens  the  reserves  of  the  banks,  and  as 
they  can  only  do  credit  business  based  on 
their  currency  reserve  they  have,  as  their 
gold  reserves  diminish,  curtailed  credit.  The 
gold  certificates  which    1    -  poulcl   be 

o  use  to  a»i  Indian  in  India,  so  there 
would    he    no    inducement     to    export    them. 

1  propose  that  these  gold  certificates  should 

ionverted  into  gold  when  the  gold  pre- 
minum  has  disappeared ;  that  is,  when  the 
inducement  for  sending  sovereigns  abroad 
has  also  disappeared."     (Q.  210,  p.  94.) 

Now  you  ask'  me  what  is  the  cure 
for  the  present  condition  of  affairs  under 
which  people  who  deal  in  wool  are  I.,  fog 
nted  from  selling  their  wool  in  London 
.•'■suit  of  the  actions  of  the  hanks.  My 
reply  to  that  is  that  the  cure  is  to  secure 
the  hank--'  reserves,  and  -  long  a-  the  I 
can  he  made  to  pa\  out  sovereigns,  so 

rves  not  secure.     Therefore,  to 

my    mind,    the   only   cure    is    to   create   the 

I  certificates."    (Q.  L93,  p.  87.) 

"  <  )n    tin-    particular    question    which    you 

i .  w  liet  her  t  lie  hanks  will  he  mon 

pared    to    take    your    WOOl    drafts.    I    say    that 

if  by   the  adoption   of  the  gold   certific 
proposal  the  reserves  of  the  hank's  are  made 
they  will  again  do  business."    (Q.  279, 
P.  124 

36.      The  establishment  of  .-i  Central  Bank 
mi<es  the  gold  needi  'I  for  currency  pur- 

«,»    538,  p.  101.) 
■;T      In    future    paper    money    should    be 


d  on  thi  f   in  per  ci  nt.  of  gold 

•Id  certificates  and  60  per 

genuij  mercial  Bills  of  I 

of  in  ban  ninety  days'  currency  and 

ag  three  signatures."    (Q.  224,  p.  103 
I  oder  that  arrangement  a  bi  ighi 

mill*  Id  or  gold  certific  thi  c 

with     612,000,000    of    hills,    won1; 

000,000    currency.      (I  \  p     L25. 

Such  a  currency  would  he  elastic  and  would 

nd  and  contract  automatically 

I  he     trade   of   the    country. 

Q.  257,  p.  116,  and  Q.  -j-j:,,  p.  106 

38.  lie   Would   not    he   in   fa\ -of  fixe 

limit  to  the  quantity  ol   n 

cause  the  quantify  -  required  di  pends 

entirely  on  the  size  of  trade,  and  the  qui  i 

"I       Holes      should      he      a      coll-tallC  V       \aiyillL' 

figure  according  to  the  sizi  .  I  think, 

1    explained    the  other  day.      If  a   country 
were  to  exchange  goods  at  the  rai 
million  sterling  per  day  and  the  \ 
money  were  seven  days,  then  that  country 

would    n I     to     carry     on     its    trad.-    a 

millions,  hut  if  that  trade  were  for  one  n 

Or    another      to      double,      either    because    the 

price  of  1  la  was  doubled  or  because 

the  volume  of  trade  was  doubled,  then  thai 
country  would  need,  not  seven  millions  but 
fourteen  millions.  Then  fore  I  do  n-t  think 
that  it  would  be  wise  to  limit  any  issue  oi 
notes,   but   rather  allow  the  amount  of  notes 

to  be  determined  by  the  trade  of  the  country, 

and    that    is    best    achieved    by    basing    I 

-  to  a  huge  extent  upon  the  bills  of 
exchange,  genuine  bills  of  exchange,  which 
represents  goods."  Q.  389,  p.  Ill  ;  Bee  also 
Q.  239,  p.  109;  Q.  --Mr.,  p.  98;  Q.  225, 
p.  100.)  '  Trade  expansion  and  high  pi 
may  lead  to  a  state  of  things  where  the 
amount  of  currency  is  not  sufficiently  great." 
Q  218,  p.  00.)  •  Ties  was  America's  ex- 
perience in  1011  when  there  was  a  crisis  due 
to  t  he  insufficiency  of  currency. "  (<  >  219 
p.  00.) 

39.  The  embargo  should  be  retained  "  con- 
currently   with     the     issue    of    inconvertible 

I  I-"-,    p.    1  is.)     There   can   be 
no   inflation    in    the    case    oi    note-   issued 

'     I"  per  cent.  ,,f  gold  and  tin  per 

ol    commercial    bills.  ->.    p      IT_>.) 

I11.  The  English    ■  at-  o     ■  •  a  fixed  limit  to 

the   fiduciary   note  issue    'is  possible  only 

because  in  England  the  Joint  Stock  Banking 

wonderfully  developed.     The 

coiim  not    use    bank'   notes  or  coin   as 

the  medium  of  exchange,  bui  uses  cheques. 

ink  notes 
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and    i    in    is    much    smaller    than    in    other 
.  and  they  can  therefore  afford  to 
their  bant  note  issues  fully  backed  by 
Q    257,  p.   117.) 
(The  n  are  to  the  questions  and 

g  of  the  Report  of  the  Select  Committee 
on  Embargo  on  Export  of  Specie  printi 
Cape   Town    by    the   Government    Printers, 
<  Jape  Tim    i,  L  mited,  in  June,  1920.) 

Appendix  '•. 

D0CTRINE8  OF  THE   BULLION  COMMITTl  E  OF 
L810. 

Professor  Sumner  in  his  "  History  of 
American  Currency,"  sums  up  the  doctrines 
enunciated  in  the  Report  of  the  Bullion  Com- 
mittee of  L810  thus:— 

1.  The  value  of  an  inconvertible  currency 
depends  on  its  amount  relatively  to  the 
needs  oi  the  country  for  circulating  medium 
,,i,|\  to  a  very  subordinate  degree  on  the 
aecuritj  on  which  it  is  based  or  the  credit  '.I 
the  issuer). 

■2.  h  gold  is  at  a  premium  in  paper,  the 
paper  is  redundant  and  depreciated.  The 
premium  measures  the  depreciation. 

:;.  The  limil  of  possible  fluctuations  in  the 
exchanges  is  the  expense  of  transmitting 
bullion  from  the  one  country  to  the  other. 
If  it  i  ts  2  per  cent,  to  transmit  bullion, 
the  fluctuations  of  the  exchange  due  to  the 
ratio  of  imports  and  exports  never  can  ex- 
ceed 2  pei  cent,  above  or  below  par.  _  Par  of 
exchange  is  the  par  of  the  metals,  weight  for 
weight ,  in  the  two  coinagi 

I.  [f  there  is  a  drain  of  the  precious 
metals,  it  is  due,  aside  from  exportations  to 
purchase  food  or  pay  armies,  etc.,  to  the 
presence  of  an  inferior  currency  of  some 
sort  in  t  he  country  it  leaves. 

5.  ||  the  inferior  currency  be  removed,  the 
exchanges  will  be  turned,  the  outflow  will 
*top,  and,  it  any  vacuum  is  created,  gold  will 
flow  in  to  Bupplj  it  ■ 

I  h  Id   will   not    flow   in   \\  hile   the   infi 
currency  fills  the  channels  of  circulat 

i',.  in  t  he  presence  of  a  panic  the  duty  <>t 
the  Bank  is  to  discount  freely  for  all  solvent 
pai  ties. 

The  &1  ill  more  fundamental  laws  involved 
are  t  bese  : 

1 .  The  aiir  old   in  the  world  will 

suffice    to    prifonn    the    excha  the 

world.  It  there  be  more  or  less,  it  will  only 
affect  the  average  level  of  prices  the  world 
over. 


2.  Every  nation  will  have  that  portion 
of  tin-  stock  of  gold  in  tin-  world  which  is 
proportioned  t<  its  trade.  Each  nation  will 
have  just  as  much  as  it  needs. 

.'!.  A  better  and  a  worse  currency  cannot 
circulate  togethi  r.  The  worse  will  drive  out 
the  better. 

Tli-  Committi  -  also  incidentally  condemn 
the  usury  law  and  the  law  forbidding  the 
exportation  of  the  precious  metals. 

'The  Report  ol  this  Committee,"  say- 
In  lessor  Sumner,  "is  perhaps  the  most 
important  document  in  financial  literature. 
Its  doctrines  have  been  tested  both  ways. 
by  disbeliel  and  by  belief,  by  experiment  of 
their  opposites  and  by  experiment  of  them- 
selves. They  ate  no  longer  disputable. 
They  ate  not  matter  of  opinion  or  theory, 
demonstration.  They  are  ratified  and 
established  as  the  l.asis  of  finance.  They 
may  he  denied,  as  the  roundness  of  t  h  \ 
earth  was  denied  even  five  years  ago,  and 
as  Newton's  theory  of  the  solar  system 
denied    until   within   twenty-five   years,   but 

they  have  passed  the  stage  where  (he 
scientific  financier  i<  bound  to  disCUSS 
t  hem.  " 

Professor    Sumner    points    out    that    the 
witnesses  who  gave  evidence  before  the  Bul- 
lion   Committee    were    bankers,    merchants 
and   bullion    brokers,   and   that    it    app< 
from    their  statements   "  that    there   w  is  a 
widespread  belief  that  it   was  not  the  paper 
which  had  depreciated,  hut  the  cold  which 
had    advanced     a    not  ion    which    has 
advanced  in  other  periods  of  paper  money." 
The  Bullion  Committee  put  the  deprecia- 
tion <if  the   bank   notes  at    the  time  at    !"■ 
per  cent . 

Professor  Sumner  add-  :  — 

'The  witnesses,  almost  without  excep- 
tion (and  tin-  excepts  ns  were  not  clear  and 
precise  in  their  opinions),  maintained  that 
the  advi  rse  exchange  was  due  i.(  an  adverse 
balance  of  trade  or  of  payments,  The  ques- 
tion  involved  was,  therefore,  this:  Is  an 
adverse  balance  ot  trade  the  explanation  of 
an  outflow  of  gold?  or:  [a  a  favourable 
balance  of  trade  the  force  to  which  we  must 
look-  lo  bring  an  influx  of  l:<  d.l '.'  There  is  no 
question  in  finance  which  now  demands  our 
studv  so  imperatively  as  thi^  one.  The  false 
:  t  lie  balance  of  trade  infest  almost 
every  discus-ion  of  -iir  present  circum- 
stances which  <  lie  reads  of  heat-.  It  is 
assumed  that  the  movement  of  the  precious 
metals    Erom    country     i<      country    i-    caused 

by    the    balance   of  trade   one    way   or  the 

other,  and,  as  the  movement  of  the  metals 
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is  a  phenomenon  of  the  firs!  importance  in 
any  question  of  resumpti  n,  the  reasoning 
which  -tarts  with  this  doctrine  ia  all  fal- 
lacious. The  balance  <>t  trade  was  exploded 
by  Quesnay  and  his  followers  a  century 
and  was  gibbeted  in  the  Bullion  Report,  but 
it  stalks  the  money  market  and  the  national 

sury  to-day,  an  uneasy  ghost,  which  it 

is  impossible  to  lay. 

It  is  a  vexatious  task,  and  one  which 
always  makes  a  scientific  man  feel  ridi- 
culous, t'  sel  vigorously  to  work  to  demolish 
an  .  Id  error  which  no  well-informed  man 
any  longer  holds. " 

A.pp<  ndix    10. 
THE   PAPEK   CURRENCY   OF   SOUTH   AFRICA. 

f Memorandum  prepared  at  the  request  of 
the  Minister  of  Finance  and  communi- 
cated tu  the  Treasury  on  18th  March, 
1911 

(1)  There  are  in  the  Union  five  banks 
issuing  notes  under  conditions  which  pul  a 
premium  on  inflation.  The  more  notes  the 
banks  can  pul  in  circulation  the  more  profit 
they  can  make  for  their  shareholders.  The 
public  are  not  sufficiently  protected,  and 
then  is  no  pooling  of  reserves  so  that  in 
ease  of  a  crisis  there  is  hound  to  be  a 
scramble    foi    reserves   amongst    the    banks 

Mr.     Warburg,    of    the     U.S.A.     Federal 
rve   Board,   writes:  — 
A    system    which    scatters    and    decen- 
tralises   re  erves    making    them    unavailable 
and    insufficient    in    case    of    need    is    funda- 
mentally wrong  and   detective." 

In  Europe  the  privilege  of  issuing 
is  restricted  to  official  banks  which 
centralise  reserves  and  "  which  are  hemmed 
in  by  such  regulations  as  keep  them  out  of 
speculative  business  or  general  commercial 
actions."  In  India,  the  Governmenl 
issues  notes  with  safeguards  againsl  over- 
issue. Canada  combines  a  Government  with 
a  banking  paper  currency. 

3  The  U.S.A.  reformed  its  banking  and 
currency  legislation  in  I'M.",  as  the  result 
of  a    most     thorough     investigation    by   the 

nal     Monetary     Commission.       Up     t 
1018   the    U.S. A  .'  had     a     system   of   n<  I 
by  banks  againsl   securities  similar  t<> 

that     of    the    Cape    Colony,     but     with     moi 

effective  safeguards  againsl  inflation.  1 
believe  that  the  Cape  Colony  Ad  of  1891 
modelled  on  the  old  U.S.A.  system. 
That  system  was  found  m<  si  defective,  and 
was  j..it 1 1  \  responsible  foi  the  crises  of  I 
100.",  and'  1907. 


I'r<  -        nan.      v.  1 1;  ing      in      i 

I   that  — 

L'l      real  pit  h  of  m  dern  banking 

question  of  reserve,  and  ti ssential  • 

.  t    the    American    Bystem    |  before   th  • 
I    deral  Resen      Kc\    ■•  as  the 
extreme  decentralisal  Bull  ■ 

i:   time  ible   in   everj 

individual  bank  attemptinj  re  itsown 

solvencj    in  disregard  either  ol   the  wi 
of    the   othei-    banks   or   of   th.'    needs   of   the 

business  community  .  Withot  t  some  method 
<if  combining  the  scattered  resourci 

individual   banks,   it   was  clear  that    DO  I  - 
tial    |>i    greSS   OOuld    lie   made.  " 

The     national     banks     system,     with     it- 
bond-secured    paper   currency,    was   ci 
by  the  U.S.  A.  <  rovernmenl  in  order  to  pn 

vide  fund-  td  finance  the  Civil  War.  The 
Government  bonds  carried  2  per  cent,  in- 
terest, and  after  paying  the  tax  the  banks 

earned      only      1      per     cent .        The      1     S.A. 

i  nnieiit    "  imp  ©ed    a    1<>    per   cent      I  I 
on  State  bank  note  circulation   in  ord< 

hive      it      (Hit      of     existence,      all. I      at      tile     sallie 

time  tc  force  the  State  banks  into  the 
national   system." 

(  I)  Judging  ii\  the  e\  idence  <  t  leading 
authorities  before  the  U.S.A.  National 
Monetary  Commission,  I  should  Bay  that 
banking  and  currency  reform  in  Smith  Africa 
should   aim  at — 

Uniform  banking  and  currency  legisla- 
tion for  the  whole   Union ; 

the  provision  ol  adequate  securities  for 
the  public,  both  as  regards  notes  and 
deposits ; 

the  centralisation  of  the  reserves  in  a 
national  bank  or  in  some  other  wa\  so 
that  they  ••an  be  used  to  the  best  ad- 
vantage   in    a    crisis; 

the    entire    elimination    of    private    pi 

on    notes,    and    adequate    and    efficient 
safeguards  againsl    <>\er  issue. 

Theoretically  the  best  solution  would 
be  for  all  currency  notes  to  I"  issued  b\  t he 
Government.  The  probabilities  are,  how- 
ever, that  such  a  proposal  would  meet  with 
strong  opposition.     In  an  address  before  the 

Academy    of     Political     Science.     New     York, 

iii    October,    1913,    Senator    Udrich,   C 
man  of  the  U.S.A.  National  Monetary  Coin 
mission,  stated — 

"   It    can    hardly    be    QeceSSarj     !"i     u 

recount   in  this  presence  the  disastrou 

-nit-     which     have     inevitably     followed     the 

issue  of  papei  m<  nej  bj  <  iovernmenl  -  or 
States.  .  .  •   Leading  bcoi 
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and  statesmen  of  every  shade  of  political 
belie!  have  joined  in  the  condemnation  of 
the  use  of  the  obligations  or  ootes  oi  Govern- 
ments as  a  circulating  medium.  ...  In  the 
thorough  re-examination  of  banking  and 
monetary  questions  which  has  recently  taken 
place  in  Germany,  Switzerland  and  else- 
where, no  representative  of  any  party  and 
no  individual  appeared  to  favour  the  substi- 
tution of  Government  notes  for  hank  notes." 
(Volume  IV.,  No.  1,  Proceedings  of  the 
Academy  of  Political  Science,  New  York.) 

(6)  It  may  not  be  practical  politics  to 
attempl  to  pass  through  Parliament  in  the 
presenl  Session  a  Consolidated  Banking  Act 
to  remedy  all  the  defects  of  the  present 
system.  The  problem  is  an  extremely  com- 
plicated one,  and  no  doubt  Parliament  will 
insist  on  considerable  investigation  and  dis- 
cussion which  will  inevitably  mean  \ 
loss  of  time.  It  is  important,  however,  that 
we  should  put  our  house  in  order  to  some 
Blight  extent  at  any  rate  without  delay,  as  a 
world  financial  crisis  may  be  upon  us  at  any 
moment.  That  being  the  case,  it  may  be 
preferable  to  introduce  temporary  legisla- 
tion immediately  to  remedy  the  most  glar- 
ing shortcomings  of  the  presenl  system  so 
that  South  Africa  is  put  in  a  position  as 
soon  as  possible  to  face  any  financial  crisis 
that  may  occur  in   Europe  in  the  near  future. 

(7)  It  seems  to  me  that  the  line  of  least 
resistance  would  he  in  the  following  direc- 
tion :  — 

To  take  the  Cape  Act  as  a  basis,  extend 
its  operation  to  the  whole   Union,  and 
amend    it    on    some    such    lines    as    the 
following  :  — 

All    hanks    issuing   notes    to   deposit    with 
the    Union   Treasury    (or  the    Public 

I  >ei,t  ( lommissioners)  (  kw  ernmenl 
securities  for  the  full  value  of  the 
note-   issued  ; 

The     notes     to    he    supplied     hy     the    Tlea- 

sury  on  the  same  terms  as  under 
the   ( Jape    Act  ; 
The  banks  to  maintain  a  reserve  in  gold 
equal  to — 


Stand 
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Res 

•  i  \  .■ 
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of 

the     notes     in 
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HI 

I.". 

oi 

the     demand 
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tlte             tillle 
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tax  which  would  amount  to  11)  per  cent, 
when  the  minimum  was  reached ; 

All  note-  in  circulation  not  covered  by 
gold  or  issued  in  excess  of  the  paid-up 

capital  of  the  hanks  to  he  suhject  t<  a 
tax  of  3  per  cent,  (that  is,  a  hank  with 
a  reserve  of  only  15  per  cent,  of  the 
notes  issued  by  it  would  have  to  pay  a 
graduated  tax  varying  from  2h  per  cent. 
to  K)  pel-  cent,  on  2~>  per  cent,  of  its 

llotes,  plus  •"'  pel'  cellt.  Oil  8")  per  nllt. 
of     its      notes.         The      ."',      pel'     cent.      ta\      I    II 

the  difference  between  the  actual  re- 
serve and  tlie  notes  in  circulation  still 
Leaves  South  African  banks  in  a  better 
position  than  that  of  the  old  national 
banks  in  America,  as  the  U.S.A.  bonds, 
which  the  national  hanks  had  to  de- 
p.  sit,  carried  only  2  per  cent,  interest). 
The  minimum  reserve  should  he  held  hy 
the  Government  (or  the  Public  Debl 
Commissioners),  and  lie  under  the  con- 
trol of  a  reserve  hoard  composed  of,  say, 
three  representatives  of  the  <  k>vernment 
and  three  representatives  of  the  hank's, 
with  the  Minister  of  Finance  as  Chair- 
man. The  reserve  would  have  to  he 
kept  in   gold  coin.     The   Board   should 

have    full    [lowers    as    to    the    us,-    n>    be 
made  of  the  reserve  in  time  of  crisis. 
After  the  establishment   of  the  Mint   the 
hanks    should    he   allowed    to   treat    gold 
at    the   Mint    or   in    transit   as   a    part  of 
their  standard  reserves. 
(Such    an    arrangemnt    will    operate    to 
keen   exchanges  low   and   will   also 
facilitate  the  exportation  of  surplus 
-old.) 

All  the  notes  issued  must  he  convertible 
againsi  gold  on  demand  at  the  head 
offices  of  the  banks  in  the  Union,  and 

at  the  Pretoria.  Cape  Town,  BloMft* 
foiitein  anil  Pieterinarit zbuig  offlc— ,  if 
the  banks  have  offices  in  these  towns. 


18-3-19. 


(Signed)     Samuel  Evans. 


THE    KATA-THEEMOMETBB    AND  TTS 

I'l;  \cTie\p   USB   IN  MINING. 


By  H.  J.    Ii:r.r.\Ni>.   M.B  Iv.    AMI  C  F. 
(Printed  in  Journal,  November,  1926 


DISCUSSION. 


required  to  be  subjected  to  a  graduated 


Mr.  C.  J.  Gray  (Member  of  Council)'. 
We  are  indebted  to  Mr.  Ireland  for  his 
interesting    and    valuable    paper.      Some   of 
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us  knew  that  J>r.  Hill  had  shown  the  impor- 
tance ni  air  movement  as  veil  as  tempera- 
ture, humidity  and  purity,  but  it  cannot 
-  iid  that  Kami  mining  practice  lias  been 
guided  l>y  that  knowledge.  Mr.  Ireland's 
clear  exposition  may  do  much  to  spread 
knowledge  of  tlu'  farts,  and  to  indiiee  their 
application. 

The  Kata-thermometer  should  greatly 
-•  in  the  study  <>t  those  questions  of  mint 
ventilation,  and  their  bearing  on  health  and 
efficiency,  in  which  fortunately  interest  is 
now  arising.  Its  intelligent  use  may  thus 
help  in  overcoming  miners'  phthisis,  but  1 
wish  to  speak  a  word  of  warning  against 
action  based  on  Kata  readings  alone.  Ac- 
cording to  present  knowledge,  silicosis,  the 
uncomplicated  form  of  miners'  phthisis,  is 
Luced  by  microscopically  fine  air-borne 
silica  dust.  In  close  places,  with  little  or  no 
air  current,  the  dust  produced  by  mining 
operations  accumulates,  so  that  the  amount 
of  dust  per  cubic  centimetre  becomes  larger 
than  in  a  better  ventilated  place  where 
even  more  dust  is  produced.  At  present 
there  is  the  safeguard  that  such  a  place 
becomes  noticeably  unpleasant  to  persons 
working  or  travelling  there,  and  an  obvious 
inducement  to  supply  fresh  air  is  provided, 
that  being  the  only  way  of  improving  con- 
ditions which  would  occur  to  most  mining 
men.  If,  however,  it  becomes  generally 
realised  that  local  stirring  of  the  air  in  the 
place  will  produce  satisfactory  Kata  read- 
ings, and  therefore  satisfactory  cooling  effect 
and  comfortable  conditions,  there  will  be 
some  risk  that  the  necessity  for  a  fresh  air 
current  to  remove  the  invisible  dust  will  be 
overlooked.  Either  high  C02  results,  or 
high  temperatures  are  better  indirect  in- 
dications of  danger  from  dust  than  unsatis- 
factory  Kata  readings. 

Use  of  the  Kata-thermometer  will  pro- 
duce a  wish  to  redut  e  the  humidity  ol  mine 
air.  Possibly  it  is  desirable  to  do  so,  as 
humidity  may  perhaps  encourage  the 
development  of  miners'  phthisis,  but  the 
danger  <  f  dust  is  more  certain,  and  T  con- 
•  the  effect  of  condensation  of  moisture 
as  air  currents  fall  in  pressure  and  tempera- 
ture, very  important  in  clearing  dust  out  of 
the  air  and  keeping  mine  surfaces  moi 
aa  to  prevent  dust  from  rising.  Reduction 
in  humidity  of  the  air  current  should  there- 
lore  be  made  only  after  careful  considera- 
tion. 

What  I  have  said  is  not  intended  to  dis- 
courage tie-  ii-'-  of  the  Katp^thermometer, 
but  is  merelv  a  plea  f<  r  intelligent  and  tem- 
perate application  of  its  results. 


NOTES  ON    l  Hi:  [NFL1  ENi  I. 
SOLUBLE   SILIC  \    AND  C  \l.<  HUM 
s  \!/ls  11N  PRECIPH  \T1<»\\ 


By   I .   H  ww  uto  Johnson*. 
Printed  in  Journal,  Octobt  r,  /  I 


I  >is<  i  ssion   I '  'ontribu  I 


Mr.  H.  R.  Adam     Vf<  n  tl)' 

in  Mr.  Johnson's  paper  it  i>  stated  that 
tin-  &  Luole  silica  is  "...  .  deposited  on 
the  zinc  in  the  '  gel  '  form  ly  chemii 
galvanic  disturbance."  1  made  a  fev 
periments  on  this  aspect  <>t  the  subject, 
which  may  be  ol  in;  -rest,  although  a  much 
more    extensive    investigation    is    desirable. 

The  fact  that  the  silica  is  not  precipit  I 
in  the  sand  and  slime  vats  indicates  that  itfl 
deposition  in  the  zinc  boxes  is  not  due  to  a 
surface  effect  or  adsorption.  To  confirm 
this,  however,  a  cyanide  solution 
(0-05  KCN),  containing  a  little  Bilica 
(i- IT  SioJ  added  in  the  form  of  water 
glflSS,  was  kept  in  contact  with  such  sur- 
-  as  powdered  quartz,  powdered  pyrite, 
granulated  lead,  zinc  shavings,  and  finally 
lead-coated  zinc.  Onlj  with  the  latter  did 
any  precipitation  occur;  in  this  case,  after 
twelve  hours'  contact,  the  dissolved  silica 
w  as  reduced  to  0*02    . 

This    result    supported    the   statement    m 
the    paper    already    referred    to,    and    further 

confirmation    was   obtained    by    electrolytic 

tests   OO    similar   solution-,    using    sheet    zinc 

anodes  and  lead  foil  cathodes.  W  ith  an 
E.M.F.  of  1*8  volts  precipitation  ol  the 
silica  is  fairly  rapid,  and  the  gelatinous  pre- 
cipitate consists  chiefly  of  silica  and  zinc 
hydroxide.  If  a  porous  claj  diaphragm 
separates  the  anode  from  the  cathode  the 
silica  is  only  precipitated  effectively  in  the 
anode  compartment  whilst  the  alkalinity 
decreases.  In  the  cathode  compartment  i 
small    proportion   of   the   silica    precipitates 

and    the   alkaliniU     iii.t- -.-!-■ 

Figures  from  i  ne  such  test    wer 
lows  :  — 

Dissolved  silica  in  original  solution  0*194 
Dissolved     Silica    [ai 

hours 0*074 

I  dissolved    silica    (cath<  d 

hours  0*1  II 

)lved  Silica  (anode)  after  I  hours     0*01  I 

Alkalinitj  as  NaOH     an<  le)  aftei 

hours ...  0*08 
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Alkalinity  as   NaOB  e)   after 

H  hours 0-12 

[inity  as  NaOB    (anode)  after    I 

ii  - ...  Nil 

Alkalinity   as   NaOB    (cathode)  after 

1  hours "'11 

In    this   tesl    a    rather   high    E.M.F.    was 
i  |  viz.,  3"6  luminous  pre- 

cipitate resulted,  consisting  chiefly  of  zinc 
hydroxide,  in  addition  to  the  silica.  The 
initial  currenl  was  aboul  0*2  amps,  but 
rapidly  fell  off  as  the  anode  became  covered 
wit  1 1  i  he  precipitate.  The  silica  does  n  I 
adhere  firmrj  to  the  am  de ;  in  fact,  tur- 
bidity soon  appears  throughout  the  cathode 
liquid  till  finally  the  gelatinous  precipitate 
settles  ou1  ;  a  good  deal  of  the  latter  adheri  8 
to  the  <-la\   diaphragm. 

Prom    these    results    there    seemed    three 

ibilities.      First,    that    it    was   simply   a 

case    of    direel    electrolysis   of    the    Bodium 

silicate,  iii  which  case  the  ions  2Na-'SiOs" 

would    exist    in    the    solution.       With    one    I  r 

two  exceptions,! ' )  most  ant  Ik  ait  ies  agree  thai 
the  soluble  alkali  silicates  do  not  exist  in 
solution  as  simple  salts,  but  that  the  solu- 
tion consists  of  the  alkali  and  colloidal  par- 
ticles  of  silica.       If  the   silica   existed    as    the 

ion  Si03"  one  would  not  expeel  migration  t  i 
be  Btopped  bj   a  porous  clay  diaphragm;  on 

the    other    hand    colloidal    particles,    even    I  f 

ultra-microscopic    size,    would    be    stopped. 
This    would    account    for   the    less   effective 
precipitation  in  the  cathode  compartment. 
The  Becond  possibility  is  that  the  pheno 
meiion  known  as  "  cataphoresis  "  or  migra- 
tion of  colloidal  particles  under  the  influence 

of  an  electric  current,  takes  place.  Accord- 
ing to  Zsigmondy(2)  particle-  of  -tannic 
oxide,  silica  and  other  oxides  in  the  colloidal 
state  are  charged  negatively  and  would  con- 
sequently migrate  to  the  anode  in  an  elec- 
tro^ bic  cell.      It    would   be  rash  on  the  insufli- 

cienl  evidence  available,  to  say  thai  this,  in 
♦  he  case  under  consideral  ion  docs  not  take 
place.  Thai  it  is  the  main  cans,,  of  the 
precipitation  hardly  seems  likely,  however, 
in  \  iew  of  the  facl  thai  on  the  electrolysis 

hit i<  ns  containing  small  quantitie 
dissolved  silica,  using  insoluble  platinum 
anodes  no  macroscopically  visible  precipita- 
tion occur-  in  i  tie  fcesl  a  cyanide  solution 
(0-05  KCN),  c<  ntaining  0-017  dissolved 
Bilica  w  as  eli  cl  rolysed   foi    fortj  -eighl   hours 

.'it    an    E.M.F.    i  I    3'6   v.lt.   withe:, t    a    Bign   ol 

turbidity. 

(')  Zsigmondy     Chemistry    of    Colloids,     pp      7:< 

:iik1   135. 
(*)  Ibid,  p.  75. 


The  third  possibility  seems  tbe  n 
bable,  viz.,  that  the  immediate  cause  i  t  the 
precipitation    is   the  soluble   zinc   comp 
formed    at    th<     anode.      According   to    Han- 
oi oft i'm  sodium  zincate  is  to  be  regarded  aa 
a  colloidal  solution  oi  zinc  hydroxide,  which 
is   very   unstable,  and   rapidly  deposits  zinc 
hydroxide    as    a    gelatinous    precipitate.      It 
this    is    correct    it    might    be   expected    that 
the    zinc    hydroxide    in    precipitating    would 
bring  down  with  it  the  silica,  in  which 
we  should  have  an  example  of  the  mutual 
precipitation    of   colloids. 

The    following    experiment    was,    to  a 
tain     extent,     confirmatory     of    this     idea,; 
although    further    evidence    is    required 

500  cc.    of  a   cyanide   solution    (0'05    K.CN) 

and   alkalinity  0*03      as  NaOH,   with   n<>  dis- 

solved  silica  was  allowed  to  percolate 
through  a  column  <  f  lead-coated  zinc  shav- 
ings 70(cm.)3  in  volume,  at  the  approximate 
rate  of  lcc.  per  minute.  The  receiving 
vessel  contained  50cc.  of  a  weak  "water? 
glass  "'  solution  ((C17  Si02).  The  issuing 
liquid  was  clear,  hut  became  turbid  in  the 
receiving  vessel.  Alter  standing  twenty-four 
hours,  the  silica  still  remaining  in  solution 
was  estimated,  and  it  was  found  that 
of  the   total    had    been   precipitated. 

On   examining   some   samples  of  working 

cyanide  solutions  kindly  sent  me  by  Mr. 
Johnson  and  Mr.  Maxwell,  I  was  Burpi 
to  find  how  small  was  the  quantity  of  dis- 
solved  silica,  particularly  as  the  samples 
came  from  mines  where  precipitation 
trouhles  were  fairl\  common.  The  following 
were  the  results  of  partial  analysis  in  parts 
per  100,000:  — 

No-.    1.    (head   of  box) — 

Dissolvt  d  Solids  Inn-  \ 

I .     ^  on  lun it  i,  ,n  12'0 

Silica  and  insoluble  ~':I 

Xo.    II.    (fool    o|    b02 

Dissolved  Solids  102.9 

Lev-  on  ignition  12'0 

Silica   and   insoluble    ...    '•'  • 

No,    III.    I  head  of  box) 

Dissolved  Solids  L18'8 

I,'     SS      "II       lellit   loll       14*8 

silica  and  insoluble  ...  I'  • 

No.   IV.  (f,  ol  of  box) 

his.,  Ived  Solids ll.vs 

I .     g  on  ignition  13*0 

Silica    and    insoluble    I'1'' 

Judging    from    these    figures,    the    ra1 

Bancroft,  Second  Report  mi  Colloid  Clu  nistry, 
Brit.  Assoc.  Advancement  of  Science,  |>.  S. 
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igb  the  zinc  boxes  is  t  10  - 
pitation  i  !   such   small  amoui 
ck   this   percolation, 
that  described  i\  cept   t'hat 

ition  contained  silica,  weri 
i  ill .     The  ral 

inide 

\'<  .   1.  it  was  th  • 

Ived  silica  was  precipitated,  ami  in  the 

ition  containing  "  water  gl 

176   parts   silica    p<  r    LO  ,  13      was 

pitated.      The    addition    of    the    water 

-  means  higher  alkalinity,  and  with  high 

Unity   a  greater  amount  of  zinc   is  dis- 

i,   which   might   account   for  the  much 

■•   prop<  rti<  n    i  !    silica    precipitated    in 

the  latter  test. 

ere    is    another   aspect    of   the    sul 
which  should  be  touched  on.     What  v. 

silica  dep  sition  on  the 
gold    precipitation.      Consideration    of    this 
i  n<>t  be  confined  to  silica  alone,  h<  w- 
.   lait   to  the  f<  rmatii  n  of  "  white  pre- 
cipitate "  generally.     The  explanation  of  the 
effect  of  such   incrustations  generally  s 

iply  that  the  active  surface  of  the  zinc 
luced,  but  I  doubt  if  this  is  sufficient. 
rding  to  the  generally  accepted  theory, 
when     gold     is     precipitated     fr<  m     d< 

-.  the  ion  AuCy",  migrates 

to  the  aii<  de,  hut  is  eventually  decom- 

i   by  the   sodium    (or  hydrogen)   at  the 

cathode.       Any    considerable    deposition    of 

gelatinous     precipitate     would     conceivably 

n  nt  of  the  Au(  '.• .,  ion, 

and  -  gold  might  be  adsorbed  on 

gelatinous  precipitate.     This  would  not 

high    gold   value   for  the   effluent 

»  lution,    but    it     must     b  that    the 

_  ilation  of  the  silica  and  zinc  hydroxide 

■    take   plac  •   rapidly,    an  1    the   first 

is     the      formation     of     a     slightly 

nt  solution,  which  might  yet  ha 

•1    on    the    precipitation    in 
_oM.      The.-,'    are    suggestions 
_■    that    there   may    be   nthi 

tation  than  the  mere  reduction 

cipitatinp  surfac  ■.     1  notice  that  there 

derable  quantity  of  gold  and  silica 

nt     in    the    deposit    disc  i: — d     by     Mr. 

and  in  many  of  the  silica 
ie  I    in    my    experiments    T    obs 

iration,   probably  dm  I,   but 

I  his  mal  I 
I   do    in  t    know   whether   anj 

•a!   value    can    1  ■    mad  •   from  the 


point  s 

la]     silica 

small    additio  dium    I 

sufficient    to   bring 

tnight   help   in   the 

In  this  connection   [  notice 
'•'  nt  its   in    the    paper        In 

paragraph  quoting  from   a   report 
I   that,   "  The  mixtui  a  lily 

soluble   in  dilute    aci  Th 

agree  with  tl 
in  the  residue  from  acid  ti  which  is 

•  •  filter-] 
mentioned  Lai 

W  it'n    n  gard    to   the   possible   purificat 
of  the  solutions  in  the  storag     -  ssum- 

ing  that   the  preventative  meas  iom- 

mended  by  .Mr.   Whit 
sible,  tlie  addith  a  of  sufficient  sodium 
bonate   would    probably    be  Btly.      In 

'tie   •    -  \       II.   working  solution, 

part    by    weight    of   sodium    c  I      p<  r 

solution  precipitated  approximately. 

lids   .md 
<  ne-fifteenth  of  the  silica. 

The  President:  Before  we  close,  I  should 

like  to  draw  ;  tl    ntion  t.     tic-   fact   that 

cur  reading  r<    m  is  open  all  da\ .  s  i  that  any 
m  w  la.  are  passing  by  and  w  i 
in  at   a:i\    time.  ma\    d<    - 
The  meeting  then  termina 
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CHEMISTRY. 


('  i    '  om    ( rraham'a    ■  r  ginal     i 

colloidal  --  ntained  in  Zsigmondy'a  Colloid* 

onil  tin    T'lfra  M 


Pkodcctkin   el     POWEB    rBOBI    BlaST-FUKNACI   0*8. 
— "  It    is    estimated    tint     1,000,000    h.p.     is 

intly  wasted  in  Great    Britain  in  tin    form  ox 
potential    ei  The   use 

of    blast-fornace    gas    for    boiler-firing    i>    urn 
mical.  with    modern    plant 

only   30%    effi(  •  I.     In  pn 

tice    ni  ..   of   the   gaa   is   uaed   on   I 
on    the    blowers,    and    none    en    tin'  that 

45       is  available  im  other  pa'  livalent   to 

•0000  k.w.-houra  per  furnace  per  hoax      I 

i.s  require  600  h.p.,  taking  0'2  ten  .,t'  coal  and 
.  ■-.  the  total  K.  Th. I 

:    ilMltS 

,000  tonj  of  ■  oal  per  annum,  whi<  I 
■  ju  il    to   the    coal    requii  ed 

in   1911-12  by  the  world 
in  the  Un 

mended,  t                   bi  ing 

;    md  th.-  moistnn  moved  from  the 

gaa,    making    it    betl  The 

,  esidual  dual  i  nb.   m. — 

-        H.       lev.  1.1^ 

/  ■  ■  ring,  1920,    '  9,   I  '• 

•    ■'         1920,  p    37U      (J.    \     R 
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MISCELLANEOLS. 


IBON   INDUSTRIES    r.    South   Afbica. — A  review  of 
th<-    production    of    the    iron    and    steel    industry    is 
contained    in   the  annual   report   of  the  Secretary   for 
Mines   and    Industries.      The    Union    Steel    Corpora- 
tion's  Works  at   Vereeniging  had  a  successful  year, 
the  production  being  10,318  tons  of  open  hearth  steel 
from    scrap   or   pig,    the   value   of   the   output   being 
£200,753.       The     newly     installed     3±-ton     Heroult 
electric    furnace    bad    ten   months'    work,    and    pro- 
duced   13,945    tons    of    steel   of    the    total    value    of 
£30,485.      Most    of   this   output    goea    to   the    mines 
in  the  form  of  shoes,  dies,  rails,  and  tube-mill  bars. 
The   Corporation    are    now   arranging    to   forge   the 
shoes  and   dies  after  casting  by   means  of  a  (iOO-ton 
hydraulic     press.       The     Transvaal     Blast     Furnace 
(  ompany  produced  676  tons  of  pig-iron  of  the  value 
of  £2,855.     The  output  of  pie-iron  by  the  Pretoria 
Iron   Works   was    1,286  tons  of   the   value  of  £9,645. 
It  is  intended  to  increase  the   capital   and   to   work 
on   a   much   larger  scale,   and   to   produce   not   only 
pig-iron,  but  also  steel  in  the  form  of  angles,  bars. 
tees,   beams,   rails,   sleepers,  etc.     At   the   Dunawart 
In.n    and    Steel    Works    little    alteration    has    taken 
place.     During  the  latter  part  of  last  year  an  8-inch 
roller  mill   was   installed,  and   the  average   monthly 
output   increased   to  about  550   tons   of   bar,   rod    and 
angle  iron.     The  total  output  was  5,596  tons,  of  the 
value  of  £139,660.     The  total   output   of  Bhoes  and 
dies   by    the    Witwatersrand    Co-operative   Smelting 
Works'  was    1,043    tons,    of    the    vahie    of    £22,400. 
The   Newcastle    [ron   and    Steel,   Ltd.,   are  erecting 
plant  at  Newcastle  (Natal)  to  produce  pig-iron  from 
ore,   open    hearth    steel,   and    iron    and    steel    castings 
up    to    20    tons    weight.       This    company    expects    to 
start   smelting    in    October,    1920.      The    production 
of  iron   and   steel   is  now  attracting  great   attention, 
and  the  country  is  on  the  eve,  apparently,  of  large 
expansion     in    this    new    branch    of    industry.       Tin 
total    value    of    iron    and    steel    goods    produced    in 
South    Africa    in    1919    already    amounted    to    the 
respectable    total     of    £405.798.     Ind.     Eng.}    Oct. 
16th,  1920;  p.   219.     (J.   A.   W.) 


Abstract  of  Patent  Applications. 

16.19.     Automatic    Welding    Company.     Continuous 
tube  mill.     7.1.19. 

ii  under  the  t  itle  of  "  <  Continuous 
Tube-mill,"  consists  of  a  mill  or  machine  for  ths 
manufacture  oi  metal  tubing,  and  comprises  a 
multiplicity  of  mechanism  which,  starting  from 
rolled  plate,  shapes  and  welds  the  same  into  a 
tinuous    tube    which    may    be    cut    to    any    d 


959.19.     The    Central    Mining    and    Investment    I 
poration.   Ltd..  and   Waltei    Wblstenholrae.     [m 
provents    in     reinforcement     foi     cement     pipes. 
26.11.19. 

This   appl  sp   i  ially    light    and    thin 

pipes    (such    as    are    used    for    ventilation.)    made    of 

cement  it  mu-    material    by    the    centrifugal    or    other 

},     and     proposes    to     use    as     reinforcement, 

material      which      win  -I  POHg     and      resiliei  I  . 

is    of    light    weight    and    occupies    l>ut    little    radial 
spue,   ag    tiii    instance     strips    of   cane   or  sai 
loosely   twisted   co  d,   and   the   like.     The   reii 
inent    .  age    in  i\     b      i  onsti  w  ted    by    the    machine 

d  '  ■   il    in    th  of    patent     \'.>.    <*94    of 


960.19.     The    Central    Mining   and    Investment 

p  ration.  Ltd.,  and  Walter  Wulstenholme.  Im- 
provements in  centrifugal  format  inn  of  socketed 
pipes.     26.11.19. 

This  application  refers  to  the  manufacture  of 
pipes  by  the  centrifugal  process,  and  proposes,  in 
the  manufacture  of  socketed  pipes,  to  obtain  a  more 
or  less  perfect   balance  of  the  centrifugal    forces  set 

up  in  the  mould  when  revolving  at  high  speed,  b  ■ 
forming  at  one  operation  and  in  the  same  mould 
two  pipes,  the  spigot  ends  of  which  meet  at  ••. 
dividing  ring  in  the  centre  of  the  mould,  the  socket 
end  of  each  pipe  being  f  lined  at  an  outer  e 
the  mould. 


961.19  and  1020.20.     Th.'  Central  Mining  and  Invest- 
ment   Corporation,    Ltd.,    and    Walter   Wolsi 
holme.  Improvements  in  pipes  and  othei  articles 
formed   from   plastic   material.     26.11.19. 

This  application  pr  ip  see  to  extend  the  centrii 
process  of  pipe  manufacture  to  pipes  of  particularly 

light  weight  suitable  for  ventilation,  also  to  cartons 
and  similar  containers  for  packed  foodstuffs.  Plastic 
materials  mentioned  are  paper  pulp,  or  a  mixture 
of  a  binding  agent  such  as  hydraulic  cement  i 
molasses  with  asbestos  fibre  or  Kieselguhr.  Th 
ends  of  containers  may  be  of  the  same  material,  or 
of  metal  fitted  in  known  ways.  Sheets  i  f  material 
are  formed  by  Bpinning  in  a  cylindrical  mould,  ths 

cylinder      being      finally      slitt"d      and      flattened      Out. 

Any  known  reinforcement  mi\  be  used  with  the 
plastic  material.  If  a  light  reinforcement,  such  as 
asbestos  fibre,  tends  to  segregate  to  th  •  interior 
during    spinning,    an    internal    roller    is    introdm  ed 

tn    press    the    reinforcement    into    place. 


962.19.     The   Central    Mining   and    Investment 

poration,   Ltd.,  and   Walter  Wolstenhofane;     lm 
provements     in     forming     waterproof    pipes     of 
plastic    material.     26.11T9. 

hi-  application  refers  to  pipes  made  1>\  the 
centrifugal  pr  icess,  and  proposes  to  incorporate 
within  the  thickness  of  the  pipe  a  concentric  layer 
n\  waterproof  material  such  as  waterproof  fabric, 
or  bitumen.  The  reinforcement  may  be  incorpor- 
ated in  the  Muter  liver  of  the  material,  or  in  the 
layer.  The  procedura  proposed  is  to 
form  the  miter  wall  of  plastic  material  first,  and 
when  this  is  sufficiently  set.  to  introduce  the  water- 
proof material  either  centrifugal'y  or  in  any  other 
manner  appropriate   to   the   material    employed. 

The  pipe  is  completed  by  centrifngally  forming  an 
inner  layer  of  plastic  or  cement  tious  material  in 
the  ordinary   way. 


963.19      The    Central    Mining    ami     Investment  Cor- 

p  ration,   Ltd.,  and   Waiter  Wolstenholme.  1m- 

provemente     in     reinforcing     cement     and  like 
oio  s.     26.11.19. 

This    anpli    at  On    refer-    t"    pipes,    Columns    .'1!  d    th  ' 

like    made   of   cement    and    other    hardening    plastic 

material,    and     pn  substitute    for    the    usual 

reinforcement    i  f    woven    wire    a    cylinde     of    sheet 
metal    which    may    i  r    may    i."t    be    perforated,    em- 
bedded within  the  thickness  ot  the  pipe.     The  pro 
method    of    manufacture    by    the    centrifugal 
bed. 


hVb.,   1921. 


Aljstmct   i, j   Vat.  nt   A />/»'•  •,.■-.  *. 
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964.19.  The  Central  .Mining  and  Investment  Cor- 
poration, Ltd..  and  Walter  Wolstenholme.  Im- 
provements   relating    to    pipes    for    lining 

holes.      26.11.19. 

This  application  refers  to  reinforced  c  i 
pipes  when  used  i'.u  lining  boreholes,  and  describee 
ial  form  of  spigot  and  socket  joint  formed 
within  the  thickness  of  the  wall  of  the  pipe  so  that 
both  inside  and  outside  surfaces  of  the  completed 
lining  are  smooth  and  without  projection.  The 
spigots  and  sockets  are  used  only  as  a  means  of 
.enticing  one  pipe  on  the  next  The  joint  between 
pipes    is    made   by   annular   flat   abutting   surfaces. 

This    application    also    describes    an    internal    grip- 
ping   apparatus    for    the    manipulation    of    borehole 
lining,  consisting  of  two  bodies  with   arcuatt    grip 
ping  edges  which  are  forced  apart   by  a   wedge. 


6.20.  C.  A.  Parsons.  Improvements  in  packing 
glands  for  rotating  bodies.  2.1.20. 
This  application  refers  to  a  carbon  packing  for 
use  in  steam  turbines  and  the  like,  and  consists  in 
enclosing  or  reinforcing  the  carbon  within  a  frame 
of  metal  having  substantially  the  same  rate  of 
thermal    expansion   as    the   carbon. 


634.20.  Minerals  Separation.  Ltd.  Improvements 
in  or  relating  to  the  Concentration  of  Ores. 
24.6.20. 

The  above  application  relates  to  improvements  in 

the  concentration  of  ores  by  the  flotation  process, 
as  described  in  the  applicant's  previous  patents, 
771  and  772  of  1917. 

The  improvement  consists  principally  in  the  use 
of  a  mixture  of  permanent  gas.  such  as  acetylene 
and  inert  gas.  such  as  air.  by  the  use  of  which 
it  is  claimed  that  both  mechanical  agitation  of  the 
liquid  and  the  use  of  a  frothing  agent  may  be 
dispensed   with,  or   used   only  in   part. 


916.20.     E.    T.    Middlemiss.        Improved    method    of 

and   means    for  treating   finely   crushed    ores   and 

other    material'.     24.8.20. 

This    application    describes    an    apparatus    for    the 

purpose  of  agitating  together  finely  crushed  ore  and 

a   solvent    solution,    which    consists   of   one   or    more 

vessels,     pivotally    supported     underneath,    enabling 

the    \essel     to     h>    bitll     swung    til  rough     a     wide 

and    rotated    on    the   pivot.      The   operation    consists. 

after  receiving  a  suitable  charge  of  ore  and  solution. 
inging   the   vessel   over  to  an  angle  of  45°  so 
that    the    I]     '  -ts    on    a    rotating    groOA  id 

pulley  causing  a  continuous  movement  of  the  par 
tides  ol  ore  within  the  solution.  The  discharge  of 
the  treated  material  and  solution  is  obtained  by 
swinging  the  vessel  in  the  opposite  direction  and 
inverting   it    over  a   suitable   receptacle. 


982.20.     P.    A.    Mackay.     Improvements    in    and    re 
lating  to  ths  treatment  i  i    ulphid    i  res  contain 

ing    lead    and    zinc.      3.9.20. 

Tins  application  relates  to  the  treatment  of  mixed 

Sulphide   -    of    lead    and    /.inc.    in    which    the    find} 

ground  ore  is  treated   either  with  c :entrated  sul 

phuric  acid,  containing  free  sulphur  trioxide  in 
solution,  or  sulphur  trioxide  in  the  form  of  a  vapour 
No  external  heat  is  applied,  and  it  is 
claimed  that  the  lead  is  converted  to  sulphate 
out  altering  the  zinc  Bulohide.  when  separation  of 
the  lead  and  zinc  may  be  efle  bed  by  gravity  cr 
flotation   i   mi  entration. 


999.20.     ('.    A      Blackburn.     Binde     i  i     Linn, 
9.9.20. 

This    application    has    reference    to    a    binder    i  r 
various    materials,     particularly     for     making 
bi  iquettee. 

A    mixture    of    ten    parts    of    molaat  s,   six 
slaked   lime,  20  parts  fine  dust  of  the  materials  to 
be  bound,  is  added  to  72  parts  of  fragments,  gran 
ales  or  dust  of  the  material  to  be  bound,  with   the 
further   addition    of    from    1       to   5       mo  sture    as 
required. 

The    claim    is    simply    for    the    use   of    IIP  d  i 

main    binding   agent. 


1009.20.     K.  G.  Trobridge.     Improvements  in  build 

;s    and     in     floors,     wa'ls.    doors    and     the    lik  • 

thereof.     9.9.20. 

This  application  refers  to  the  exp< 

of    w len    buildings,    and    claims    the    additional 

advantage   for   the   method  disclosed,  that    green   oi 

unseasoned    wood   may  be   used  and   sea.-    led   while   m 
position.      In    forming    an     "  element  "    of    a    building 
such    as    a    floor,    a    ceiling,    a    wall,    or    even    .■ 
an  outer  frame  is  first   formed  within  which   I 
securely    interlocked    with   tongues   and    gi   oves   ai  • 
assembled.      A    suitable    number   of   the    boards   com 
posing    die    element    are    wedge    shaped    in    pails,    tint 

is  to  say.  two  adjacent  boards  each   hav( •  parall   I 

and  one  inclined  edge,  the  latter  lying  togethei  as 
two  reciprocal  wedges.  These  so-called  "key- 
boards "  are  longer  than  the  others,  and  as  dryii  ur 
out  i  t  shrinkage  proceeds  they  are  driven  forward 
and    so   tighten    up    or   consolidate    the    whole. 


1014.20.     Beswick    &     Rambush.     Improvements    in 

destructive  distillation  of  solid   fuels.     9.9.20. 

The   improvement  claimed   is  the  utilisation  of  a 
mixture  of  producer  gas  and   steam   tor  he  t.i 
charge    to    be    distilled    alone    or    as     w   !1     as 
external     heat. 

apparatus    is   also   claimed   and    consists    i 

ordinary    producer   and    an   ordinary   tyj f    vertical 

retort,     which      latter     mi\      be 

immediately  on  top  of  the  producer.  There  are  the 
usual  heating  passages,  charging  hoppe  .  discharg- 
ing   shoot    and    gas    and    steam    pipe    connections. 


1019.20.     William  Henry  Stevens,     tmpi 

the    construction    of    concrete    houses    and     other 
Hires.      11.9.20. 

This  application  describes  a  method  of  construct 
ing  conci ete  buildings  bj   i  Uy  moulded 

blocks    and    slabs. 

Walls  are  formed  of  slabs  supported  vertically  by 
of   interlocking   blocks.     Floors  are   formed   of 

slabs  carried   concrete  joists,    window   and   door 

openings    are    fo  med    of    specially    moulded 
locking    blocks. 


1026.20.      Hansom.-,  &    R    pier.   Ltd..  and   R,  .1     I 

Hell.      Improvements    in    or    relating    to    rotarj 
pumps  or  compressors.     15.9.20. 

Claim    1    of  t1  I      i 

pump  the  combination  with  an  outei   rotary  mi 

I  1 1  \    mem  ti  ically 

theie'u  and  adapted  to  rotate  therewith  at  the  Ban 
angular    velocity,   the   inner   r  tary   member   h 

two      d.aniet    i   all\      ODO    -ed       radial      i  •  mp  i  it  ments. 

nt.  oi nt i-il  to  slide   in   these  c  mp  irtmeni 
controlling  suction    ports   therein   and    outlet 
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in  tin-  it'  i  rotary  member  mi  the  opp  .-it  •  Bides 
of  thi  vanes  to  the  suction  ports,  the  arrangement 
beii      such  that  the  volume  of  fluid  drawn  in  during 

revolution    is    proportional    to    twice    tin 
of  tin'  tin i  '-nt  shaped  space  between  the 

two     .  at    light   angles    to    a    Inn' 

iUgb    tli'    Ci  Mi  es    "t    tin-    inner    and    outer 

Other  claims  are   foi    modifications  in  design. 


1034.20.     Hubert      Yates.     Improvements     in     anti- 

-      or     anchors      tor     r  tilwav      rails. 

15.9.20. 

This  application   refers  to  devices   for   preventing 

the    longitudinal    creep    of    railways    rails,    and    de- 

-  ribes   one  consisting  of  two  simple   parts,   viz.,   a 

"  clip  "    of    plain    flat    steel    plate    of    Buitable    shape 

I  ,    <_;rio    the    bottom    flange    of    a    "•  T  '"    rail    or    the 

bulb    "t     a     double  headed     lall.     and    a     taper 

provided    with    a   large  head. 

Fn  fixing  the  device  to  the  track,  the  head  of  the 

t  iper   key    i>   firs!    placed   against  a   sleeper   on   the 

de    from    which    it    is    proposed    to    prevent    creep, 

with  the  tapei    portion  lying  along  the  flange  of  the 

rail.     The  clip  is  then  placed  iii  position  embracing 

the  bottom  flange  of  the  rail  and  the  taper  portion 

of   the    key,    and    is    driven    towards   the   sleeper   by 

1    immer    blows   on    alternate    sides    of    the    rail.      Ten 

rlancy  to  creep  is  resisted   by  the  large  head  of  the 

key     abutting     against     the     sleeper.       A     modified 

lent   is   provided   for  steel  sleepers. 


1046.20.    -I.  W.  Stevenson.     Apparatus  for  spraying 
or  atomizinq  liquids  or  fluids  and  heating,  cool- 
ing, or  mixing  I  In-  same.     20.9.20. 
This   application   desi  ribes   an   atomizer   op 
on  tin-  centrifugal   principle.     It  consists  essentially 

i     a    cylinder    whose    diameter    is    shown    from    tine.' 

to   four   time-    it-   axial    length.     <  irculai    discharge 

aperturi     ar<    formed   axially   in   either  one  or  both 

I,,  i  ■,  be  desired.     'I  be  inlel  nozzle  (of  w  hich 

there  maj   l ne  or  more]    is  arranged  tangentially, 

and  its  w'dth  is  the  axial  length  of  the  cylinder. 

When    fluid    under    pressure    is    admitted    to 
cylinder  through  the  tangential  nozzle,  it   "swirls" 
olves   in  tic  cylinder  with   a    velocity  propoi 
tional    t'.    t  he    pi  essui  e,    t  be    lal  I       be  ng    com  ei  ted 
into   velocity    in   the   cylinder.     Fluid    is   disch 
from  the  axial  openings  in  the  ends  of  the  cylinder 
with  a  high  rotational  velocity,  the  centrifugal  force 
of  which  breaks  the  fluid  up  into  snray. 


1077.20.     Luckenbach    Processes    [ncorporated  R< 

ml    foi    concentration  of  ore  by  flotation  and 

method    of    making    and    process    of    using  the 
same.     29.9.20. 

This   application    relates    to   the   ub<    •  I     i    special 
frothing    and    Belecl  ng    ageni    in    the    flotation    pro 

The  applicant  claims  to  hive  discovered  that   pine 
pitch    converted    to    a    i  lloidal    Btat  •   bj    tre 
with    caustii     Boda    oi    ammonia    and    other    alkalies 

and     lit  mi    oxidizing     and     fi\:i"4     a    ■      :  a     im 

pi  "\  ed    ami    sele  itive    effects     in     the    II  tat  ion     of 
minet 


1080.20.     II.    B<  'i       re.    Bull   n    &    Paul.    Ltd. 

\  i:i-\'.  'i    imnroved  de\  ii  e  f(  r  i  aising  i  i  ele\  it 
ing  liquids.     29.9.20. 

application   refers  to  a   d< ■■  ■ 
elevating  liquids,  comprising  in  combination  an  end- 


less  flexible   non-extensible   element   such   as  a   chain 
lilt,    a    surrounding    element    or    elements    com- 
prising  a    helically    wound    wire,    or   a    plurality    of 
such  helically  wound  wire  helices  composing  together 
mpound    flexible   endless   structure,    a    revoluble 
supporting   pulley   at    Buch  an   elevation    above   the 
of   liquid    to   be    raised   as   to 
permit    the    lower    loop    of    said    endless   structure    to 
be  immersed  in  said   liquid,  and  means  for  revolving 
said    supporting    pulley    to    cause    the    said    endless 
flexible  structure   to   travel,   whereby   liquid    is 
ried    up    by    the    upwardly    moving    length    of    said 
flexible  structure  and  discharged   therefrom  at  said 
supporting    pulley    by    centrifugaj    t 

There    are    other   claims    which    refer    to   deta 
construction. 


1103.20.     A.     Rollason.     Improvements     relatii  _ 
the  production  of  ammonia.     7.10.20. 

This  application  refers  to  the  production  of 
ammonia  from  atmospheric  nitrogen.  The  process 
is   mainly    as    follows  : 

Air    is    saturated    with    steam,    passed    through    a 
I,  ater,  then   through   a    producer  filled   with    incan 
descent    coke:   the  gases  are  then   cooled   and   again 
heated     under    slight     pressure,     and     then     i 
through  a  heated  bodv  of  coke  breeze  and  lime. 


1105.20.     If.    I).    Henderson.     An    improved    mould 
for  use  in  the  manufacture  of  con<     I  other 

composite  blocks  for  building  purposes.     8  10.20. 
This    application     describes    a     mould     for    miking 
hollow    'te    blocks   for  building    purposes,   cou- 
nt' tWO  essential   part>.   viz..   the  mould    I 
ting   of   a    metal    frame   composed   of   two   ver- 
j  ,i  is  and  a  bottom  to  which  are  attached  the 
cores,  and  a   removable  portion  consisting  of  a  false 
n  having  upwardly  extending  ends. 


Changes  of  Address. 


Boi  1 1  ii<>.  E.  J.,  I  o  Florida  :  Mod. let    "  B  "  School, 
Modderbee. 
.  \V.  A..  /  o  Langlaagte;  P.O.  Bos  ■">.  Marais- 

i  a  i  i  i  \.  Wm.,  /  o  Paddington,  London  ;  The  I 
ways    Avenue  Elmers,  Su  Surrey. 

Swinm'y.  L.   A.   F...  /  o  Perak;  c  o  Chartered   I 

India,  Australia,  and  china..  Penang,  Straits 
Settlement. 

Triogs,   .1.    T..    /  o   Johannesburg;    P.O.    Box    82, 

Deliver. 

Wood,    \     A..  /  o  Van   Ryn   l>  iep,   Ltd.  ;   1!  u 

n    Central    G.M.    Co.,    Ltd.,    P.O.     Bos     L, 
Mill 


Associated  Scientific  and  Technical  Societies 
of  South  Af-ica. 


SCIENTIFIC    AND  TECHNIC  \I.  CLUB. 


It    |8   n:  tified   thai    the  restauranl    in   the 

Club  Bouse,  ;  s< '•  ••'  hann<  sburg, 

is  now  open  to  Members  an  1  Asa  ciates,  and 
their  guests,  including  ladies. 


THE       JOURNAL 


Chemical,  Metallurgical  attb  JRming  Society 

op   South    Africa. 
The    Society,  as  a  body,  is  not  lesponsible  for  the  statements  and  opinions  advanced  in  any  oj  Hi  publi*  ation  <• 


Reproduction  from  this  Journal  is  only  allowed  with  J  nil  acknowledgment  oj  the  touret . 


Vol.  XXI. 


MARCH,   1921. 


No    • 


Proceedings 

AT 

Special  General  Meeting, 
19th  March,  1921, 

A  Special  General  Meeting  of  the  Society 
was  held  in  the  Assembly  Hall.  Scientific 
and  Technical  Club,  100,  Pox  Street,  Johan- 
nesburg, on  Saturday,  19th  March,  1921, 
at  8  p.m.,  Mr.  James  Chilton  (President) 
in  the  Chair.     There  were  also  present  : 

26  Members:  Messrs.  1- .  Wartenweiler, 
Prof.  G.  A.  Watermeyer,  F.  W.  Watson, 
C  J.  Gray,  J.  Hayward  Johnson,  Andrew 
King  Dr.  A.  •).  Orenstein,  John  Watson, 
H  \.  White.  .1.  A.  Woodburn,  Dr.  W.  A. 
Caldecott,  las.  Gray,  E.  H.  Johnson,  Prof. 
.).  A.  Wilkinson  (Members  of  Council  .  W. 
Allen,  H.  E.  Barrett,  H.  I..  V.  Durell,  -I.  E. 
Healev,  L.  D.  Hingle,  K.  Leinberger,  E. 
Pam,  T.  Pn  berts,  L.  G.  Ray,  W.  E. 
Thorpe,  -J.  T.  Triggs  and   R.   Winckworth. 

■>  Associates  :  <  >.  A.  ( S-erber  and  J.  II. 
Watts. 

9     Visitors     and      H.      A.     G.     Jeffreys 
i  etary). 

The  President:  I  will  call  upon  the  Secre- 
tary to  read  the  Notice  convening  the 
8p  >cial   Meeting. 

The  Secretary:  A  Special  General  Meet 
ine  of  ilie  members  of  the  Society  will  be 
held  in  th«-  Scientific  and  Technical  Club, 
l<Ki.  Fox  Street,  Johannesburg,  on  Satur- 
day, the  19tli  inst.,  at  7.30  p.m.,  for  the 
purpose  of  considering  certain  alterations 
ami  amendments  to  the  Constitution  ami 
ety. 

The  President:  I  will  ask-  Mr.  .las.  (iia\ 
to  bring  forward  t  he  new   rules. 

Mr.  Jas.  Grav :  \-  y  u  no  doubt 
recollet't,      at      several     of     our      meel 

■  -t  ion-  ha\  e  hern  made  regarding 
alterations  to  the  Constitution,  with  the 
object   i  t   get!  ing    Pasl    Pi  psidenl  -   to  •■ 

and   assist    the   Society   with    their  ex- 


perience. The  Constitution  and  Bye-laws 
have  been  altered  in  order  to  meel  youi 
wishes  in  that  respect,  and  have  also  been 
re-arranged  in  a  more  convenient  f<  rm.    (The 

alterations   were  then   outlined.)      I    b< 
propose  the  adoption  of  the  constitution  and 
I  >\  e-laws. 

Prof.     G.     A.     Watermeyer:     I     beg     to 
second     this    resolution.       We     have 
into    the    question    Aery    carefully    in    the 
Council.      First   a   Committee  was  arrai 
the  framing  :   t  hen   it    was  cousin 
and  discussed  in  Council,  and  it  is  now   foi 
the  meeting  to  decide  whether  it  accepts  the 
amendments  or  not . 

The  President:   Ii  there  is  no  discussion, 
I   will  put  the  matter  to  the  meeting.     Are 
\  on  agreed  that   the  ( lonstituti*  n  and    I 
laws   as   printed   shall    form   the   Constitution 
ami   Bye-laws  of  this  Society  '.' 

I  declared  can  ied   unanimously  . 

Mr.  Jas.  Gray:  The  Constitution  and  1 1 
laws  having  been  passed,   I  move  that  they 
c< ime  mi.    effect    from  the   1st   June,    192 1 . 

which  is  the   beginning  of  our  financial  year. 
The   President:    Are   you    agreed,    gentle- 
men,    that     these     shall     collie    i  1 1 1  <      f<  I  re    a- 
from    that    date'.' 

Agn  

Proceedings 

AT 

Ordinary  General  Meeting, 
19th  March.  1921. 


The    Ordinary    General    Meeting    ol    the 

t\    then   took   place   immediately    alter 
t he  conclusion     f  th  ■  Special  <  leneral  Meet 


The    Minutes    ol    the    '  Jrdinan     <  renei  al 
Meeting,  held  on  the   19th   February.   1921 
corded   in   t he  Febm  i  ■  ■-  </,  w ere 

c(  nth  med 
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NEW    MEMBERS. 

Professor  J.    A.   Wilkinson  and  Mr.   -las. 
having   been  elected  as  scrutineers  in 
connection   with   the  balkH    for  the  election 
,,t    new    members,    the    following    were    de- 
clared   unanimously    elected:  — 

Barnett,    William   James,    P.O.    Box    1809,   Johan- 
nesburg :    Engineer. 

Considine,    Thomas    K..    New    Prospect    Soap    and 
Chemical       Works.       Denver,       Johannesburg: 
(  hemical   Works  Manager, 
-.   Ki.w  UN   Lamont,  P.O.   Box  1809,  Job 
Mining    Engineer. 

Pridgeon,    \\v.s\w     \\'ii.i.i\.\i.    West    Springs,    Ltd., 
P.O.    L90,  Springs  :  Mine  Manager 

Smith.   William    Byde,  Crown   Mines,   Ltd.,  Johan 
nesburg  :    '  Ihief   Ambulance  <  >fficer. 

(  rENERAL   BUSINESS. 
THE    UNIVERSITY. 

Mr.  H.  A.  White:  This  is  a  subject   that 

Lies    close    to   our    hearts :    it    requires    litl  I" 

,  i  no  elaborate  i  xplanation  on  m\  part.    The 
r,  ading  ot  I  he  terms  of  the  resolution 

will,     I     think,     carry     your    support     with 

them  :  — 

••  The  <  Vim, mI  of  tli-'  above  Society 
desires  to  urge  upon  the  Son.  The 
Vlinistei  ot  Educati<  n  for  his  sympathetic 
and  earnest  consideration  the  claims 
u  hich  are  now  being  pu1  forward  on  be- 
half of  the  University  College,  Johannes- 
burg, for  the  -runt  of  a  charter  us  an 
independent  and  self-contained  Univer- 
sity. It  considers  that  the  work  of  this 
Institution  in  which  it  has  taken  a  deep 
iriteresl  since  its  foundation  in  1904  c<  m- 
pletely  justifies  sucli  a  request,  and,  at 
the  same  time,  is  stronglj  of  the  opinion 
that  its  grant  will  open  up  an  even  greater 
career  of  us<  fulness  to  I  he  community 
and  state  tlian  has  hitherto  1 n  pos- 
sible." 
Mr.  F.  W.  Watson:  I  have  much  pleasure 

in  seconding  Mr.  White's  motion. 
The  President:  This  resolution   has   been 

moved  and  seconde  I.     I  shall  now  call  upon 

Prof.   Wilkinson  to  support   it. 
Prof.  J.  A.  Wilkinson:   In  supporting  the 

resolution,    briefly    outlined    the    University 

scheme   since   it-   inception. 

The  resolution   was  carried   unanimously, 

and  it  was  decided  that  a  copj  be  forwarded 

to  the  Minister  i  if  Education. 

\    IMCII    NICKEL    ORE. 

Mr.  Jas.  Gray:  Mr.  Andrew  K.  Crosse 
;,t  the  last  meeting  drew  attention  to 
the     occurrence     of     rich     nickel     -  re     at 


Barberton,     and    supplied    an    analj'sis 
the  ore  in  question.     An  examination  oi  this 
analysis    reveals    some    discrepancies    which 
require  elucidation.    The  figures  show  29*6 
nickel,    equivalent    to    40*8       nickel    oxide. 
Two  oxides  of  nickel  are  known,   viz.,   NiO 
and  Ni203,  the  former  being  found  in  nature, 
but   a  calculation  shows  that  29*6      is  equi- 
valent    t,      37-68        NiO    and     not      10*3 
Making  the  improbable  assumption  that  the 
nickel  is  present  as  Ni203,  the  figure  would 
be     II '7  Taking    the    correct    figure    tor 

nickel  oxide  i.  -ether  with  the  undetermined 
as  loss  amounting  to  I" 4/5    .  a  total  ot    1*07 
remains  unaccounted   f 

A  yeaj  ag<  I  made  a  c<  mplete  anah  -is  i  t' 
t he  ore,  and  the  nickel  contei  ts  _  ■  well 
with  the  figures  given,  viz.,  28'65  .  but  the 
other  figures  slaw  some  variation.  My 
sample  contained  10*93  oi  silica,  2-43 
alumina,  13'8/i  magnetite,  l'/i  magnesia, 
as  well  as  small  quantities  of  sulphur  and 

arsenic. 

As  a  result  of  my  analysis,  !  came  to  the 
conclusion  that  the  ore  was  a  mixtuJ 
nickel  oxide,  hydrated  silicate  i  f  magnesia 
and  nickel  (garnierite),  and  magnetite,  and 
this,  I  think',  is  correct.  At  any  rate,  no 
facts  have  been  brought  forward  to  refute  it. 

s>>  MPi  iSIUM  :    MINERS'    PHTHISIS 

Dr.  A.  J.  Orenstein  (Superintendent  o/ 
Sanitation,  Rand  Mines,  Ltd.):  Mr.  Presi- 
dent and  gentlemen,  considering  the 
importance  of  the  subject  and  the  un- 
usually wide  publicity  given  to  this  meet- 
ing, it  is  rather  disappointing  there  are 
not  more  oi  us  presenl  here :  but  I  have  n" 
doubt  the  weathei  has  had  a  great  deal  t<> 
do  with  it.  Anyway,  those  who  are  presenl 
and  who  have  braved  the  (dements  are  mi- 
ll, ubtedlj  enthusiastic;  so  we  will  take  their 
.  ntliusiasm  as  making  up  for  the  absence  ot 
other  members; 

The  problem  ot  miners"  phthisis  is  un- 
doubtedly the  most  important  single  pro- 
blem the  gold  mining  industry  lias  to  face 
to-day.  Not  only  is  the  monetary  outlay — 
direct  in  compensation,  and  indirect  in  pre* 
ventive  measures  so  great  as  t<  constitute 
a  factor  which  might  be  the  definite  cause 
of  closing  down  low-grade  mines,  but,  what 
is  even  of  greater  importance,  this  dif 
causes  premature  deaths,  sickness  witl 
sequent  loss  of  production,  and  entails  ao 
much  pain  and  misery  on  the  sufferer  and 
his  dependants,  that  the  combined  effect  oi 
these  more  than  outweighs  even  the 
enormous  monetary  losses  involved. 
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It  is  particularly  fitting,  therefore,  thai 
one  of  the  first  occas  us  on  which  the 
machinery  now  provided  In  the    v.S.  .', 

ing  put  into  use,  should  be  for  the  pur- 
-■  nnliu-t ii i_    .!    thoroughgoing    inter- 
change 'it   views  on  this  arresting  problem. 
It   is  also   most    proper   that    the   Chemical, 
Metallurgical    and    Mining     S  should 

sor  this   symp<  sium,    for   it    was   b 
this  Society  that  the  early  papers  wen 
by  the  pioneers  in  this  field  in  South  Africa. 
In  my  own  mind  I  am  satisfied  that   - 

the    members   of   the    various 
scientific    and    technical    societies    there    is 
sufficient  essential  information  now,  which, 
1   and   applied,    would   carry    us   a 
long  way  on  the  road  t   ward  our  goal — 
total  eliminal  i<  m  of  this  dis<  as        1  have 
to  feel  more  and  m<  re  strongh  .   that 
our  comparatively    slow    progress    has    been 
due  to  three  principal  causes  :      First  :  Wait- 
ing for  a  counsel  .  f  perfection — for  the  dis- 
ry  of  the  one  thing  to  do  which  would 
LOO       efficient     in     preventing    miner-' 
phthisis. 

>nd  :  The  magnitude  and  the  many 
difficulties  of  the  problem;  the  indifference 
and  careless]  •  —  of  a  large  body  of  the 
underground  workers;  the  overwhelming 
burden  of  routine  duties  imposed  on  mine 
ds ;  and  last,  but  not  by  any  means 
the  fact  that  we  have  becomi  used  to 
the  existence  of  this  dis. -;is.\  have  en 
dered  a  mental  inertia,  ;i  spirit  of  laissez 
f  lirr . 

Third:    We  have  failed  to  avail  ourselves 

the     stimulus     and     other     advant 

inherent    in    conferenci  s   of   large    bodies   of 

scientific  men  who,  because  i  t   varied  train- 

ind    widely   differing   daily    professional 

rience   with   the   same  problem,    view   it 

various  angles.     An  educated  mind  has 

defined    by    Spencer.    I    believe,    as    a 

mind    capable    of    viewing   a    problem    from 

ssible  angle.     Conferences  such   as 

this  one  can  be  regarded  as  the  application 

e  problem  in  hand  of  a  supei  -educated 

mind— the   combined    reasoning  powers  and 

:  the  engineer,  the  chemist ,  t  be 

tical   miner,   the   ere   logist,   the   medical 

titioner.     the     path*  l(  c'\n\  .     etc.       The 

mental    field   of  each    specialist    will    hi 

led    and    corrected    by    the    litrlil    thrown 

Upon    it    by   other    workei  -.    and    the    hai 

I  be  a  hount  iful  one. 

Min.-rs'  phthisis   prevention   is  essentially 

blem  the  solution  of  \\  lech  requires  the 

peration    of    workers    in    many    fields    of 

•e  and  technology.      It   is  only  through 


such  co-operation  that  the  problem  will 

lived.      I  do  not  1>\   any  m>  now 

to    the    formation  I  | 

missions,    which    ha\e    their   uses,    without 
doubt,  hut  to  c.  astanf  ntact 

and  interchange  of   views  and 
Hitting  dashes  of  light   which  come  and 
and  are  forg<  t  ten,  or  arc  never  horn  e 
as  the  product  of  contact  with  another  mind 
interested  in  the  same  problem.     These  con- 

■    es  one  confidently  anticipates  will 
the   necessary   impetus   towards  discussion, 
and  engender  a  broader  outlook  and  keener 
interest .    and    perhaps  -  who    knov* 
birth  to  the  great  illuminating  thought  which 
will     bring     us     to     the     much-pi 
s<  >lut  ion. 

I   have  said  that  for  our  com- 

paratively slow  progress  in  combating 
miners'  phthisis  has  been  the  mental  atti- 
tude of  waiting  for  the  100  efficient  pre- 
ventive measure.  It  should  ever  be  borne 
in  mind,  however,  that  the  history  of 
ventive  medicine  teems  with  instances  of 
hrilliant  results  achieved  by  the  simul- 
ous  application  of  a  number  of  mea- 
sures, each  i  f  hut  low  efficiency. 

One  need  not  go  far  afield  for  an  example 
<  t  i  his  it  is  at  our  vei  v  doors.  In  1910  the 
death  rate  from  all  diseases  among  the 
natives  on  these  mines  vv .  k  about  ."..">  per 
1,000;  in  1915  it  was  about  13  per  1,000;  in 
1920     about   11  per  l.di xcluding  deaths 

dlle     tO     the     epidemic     of     illtllletlZa     pi  e  V.  I  i  I  ill '_' 

in  the  last  three  months  of  the  year).  Such 
an  achievement  in  one  decade  is  without 
parallel,  so  far  as  I  am  aware,  ill  industrial 
hygiene,  and  it  is  due  not  to  om  perfect 
preventive  measure,  but  to  the  combined 
effecf  of  many  measures,  anj  one  <  f  which 
by  itself,  is  of  very  low  efficiency  indeed.  It 
has  been  said  that  the  great  reduction  ill  the 
pneumonia  death  rate  is  the  deciding  factor. 
Thai  is  not  so.  If  pneumonia  were 
altogether  eliminated,  and  other  caus 
death  remained  as  they  were  in  1910,  we 
would  still   have  a   no  >i  1 .1  It  \    i  f  22   per   1,000, 

instead  of  9  per   1 ,000,  a-  was  the  case  in 
1920.      This    mean-    a    p<  tential    -a  v  it 
about  2,600  lives  in  1920  al<  ne,  achieved  b\ 
applying  a   large  number  lards,  no 

e  one  of  which  is  of  very  high  efficiency. 
I    t herefi  re  commend   t<>  you   the  careful 

deration  of   the   |><  ssibli     value  of  applv  - 

h  maiiv  as  i"  ssible  of  the  l<n<>w  n,  • 
tin  (igh    admitted!}     impel  '■  guards, 

and  not  to  waif  discouraged  because  the  per 
feet  panacea  is  nof  to  hand 
This    conference    is    eminenth    fitted    to 
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considei  our  pr<  31  n1  pr  blem.  I  venture  to 
say  thai  nowhere  on  earth  is  there  a  body 
of  men  more  fitted  for  this  task.  I  look  very 
hopefully  to  the  fruits  of  our  deliberations, 
and  I  sincerely  beg  you  .-'11  of  you — to  take 
pari    in    the  us    and    to    get    your 

oe  to  these  meetings  and  par- 
ticipate in  the  conference.  This  33  mp  Bium, 
I  hope,  will  take  many  meetings  we  must 
nol  hurrj  ovei  il  and  we  musi  hear  every- 
<  ne  who  has  anything  to  tell  us.  Every  ray 
of  light  thrown  upon  this  problem  is  very 
precious.  No  matter  how  slender  and  hesi- 
tating your  beam,  do  not  fail  to  throw  it  on 
our  minds.  We  want  it  so  very  badly,  for 
the  sake  of  the  pitiable  human  wrecks  we 
may  prevent. 

Dr.  A.  Mavrogordato  (Research  Fellow 
on  Industrial  Diseases,  S.A.  Institute  for 
Medical  Research):  Mi.  President  and 
g(  ntlemen,  1  thank  you  for  the  honour 
you  have  'lour  me  in  inviting  me  1 
join  in  this  discussion.  The  part  I  have 
decided  to  speak  to  you  about  tins  ev<  ning  is 
the  influence  of  the  differenl  kinds  of  dust 
,  M  chesi  disi  ases.  It  lias  always  been 
recognised  that  different  dusts  pr<  duce  d'.f- 
ffects.  Some  pr<  duce  minei  3' 
I  i,i  hi  >is,  and  some  do  nol . 

The  wot  I:  on  which  I  started  was.  \,\  ing 
bei  mine  whj  dim  renl  dusts  were,  some 
harmful,  some  more  or  less  harmless.  The 
point  was  ol  importance  in  conned  ion  \\  ith 
"  stone-dusting  "  in  coal  mines.  1  propose 
starting  by  showing  what  happens  to  the 
dust  when  it  is  inhaled. 

Thi  re  are  cei  tain  cells  in  bhe  body  whose 
function  it  is  to  act  as  scavengers,  when 
any  small  foreign  particles— living  such  as 
bacilli  or  non-living  such  as  dust  make 
entry,  these  cellH  arc  produced  in  large 
numbers  and  take  up  the  invaders.  Were 
ii  nol  that  bhe  life  of  bhese  cells  is  shorl 
and  that  tli.\  are  rapidly  removed 
would  till  up  bhe  organ  thej  are  trying  to 
defend,   and    its  would   be   worse 

than  its  firsl  .     When  'hast  ul  an  I  -  inti 

bhe  lung  bhese  cells  are  produced  and  take 
it  up  but  aftei  this  initial  response,  as  far 
as  my  own  experiments  go,  I  have  noted 
t  hree  different  read  ions  acc<  linj  to  the 
1  \  pe  of  dual . 

(a)  <  loal  is  taken  up  with  n  \  idity  hut  does 
nol  influence  bhe  life  histx  r>  1  the  c  II :  if 
anything,  the  cdtd-laden  cell  dissolves  more 
quickly  than  bhe  empty  cell.  Most  coal 
dust  is  found  free  in  bhe  lung,  and  can  gel 
out,  and  it  is  the  dusl  that  Btays  in  that 
matters.     With  coal  there  is  a  steady  drift 


out  of  the  lung  which  keeps  up  with  rate 
ot  invasion  in  moderate  doei  s. 

lb)  With  certain  bard  stones,  such  as 
Derbyshire  gritstone,  the  cells  that  take  up 
the  dust  are,  to  some  extent,  preserved,  and 
mi  -t  ot  the  dust  is  intra-cellular  and  thus 
anchored  in  the  lung.  The  preservation  is 
ii  t  \ei\  great,  the  cell  appears  to  be  pro- 
i  from  autolysis  (self-digestion),  but 
not  from  digestion  by  the  tissue  thuds.  The 
cells  persist  for  some  time  as  lone  as  they 
remain  attached  to  the  surface  ot  tissues 
like  adhesive  stamps  to  envelopes,  and  one 
bhem  scattered  all  over  the  lung.  The 
organs  of  bhe  body,  like  housas  in  a  town, 
have  services  in  common,  e.g.,  drains. 
These  are  known  as  lymphatics,  and  the 
execs-  of  scavenger  cells  gets  away  through 
them:  the\  either  dissolve  in  the  contained 
lymph  or  are  deposited  in  receptacles  known 
as  lymph  glands.  Both  coal-laden  and 
stone-laden  cells  g-el  inl  these  lymphatics 
and  there  dissolve  or  get  to  the  lymph 
elands. 

(c)  With  tree  silica  the  preservation  "^' 
the  cells  is  mole  perfect;  not  only  are  they 
protected  againsl  self-digestion  hut  also 
against  digestion  by  the  lymph.  The  result 
is  that  they  accumulate  in  the  lymphatics 
and  block  them.  I  have  n  t  observed  this 
phenomenon  with  other  dusts.  There  is 
another  peculiarity  in  s'lica-laden  cells, 
instead  ol  remaining  separate  the\  tend  to 
aggregate  together  in  little  masses.  I  have 
not  noticed  this  behaviour  to  any  extent 
on  the  part  ol  the  cells  laden  with  other 
dusts.  It  is  in  the  free  aggregates  of  cells 
and  in  the  accumulations  in  the  lymphatics 
that  bhe  fibrosis  starts,  and  it  is  from  such 
foci  that  it  spreads. 

The     silica     dllSt      dees     Hot      appear     to     po 

.luce  fibrosis  direcl ly ;  one  note-  t hree 
I  The  dusl  provokes  the  scavenger 
cells.  (2)  These  cells  collect  together  into 
small  masses.  (3)  The  small  masses  a  e 
fibrosed.  This  accumulation  of  cells  into 
masses  appeals  to  me  to  be  a  necessary  pre- 
liminary to  fibrosis  on  a  considerable  scale 
when  dust   is  e,  ncerned. 

'  il  miners  are  singularl}  free  from  lung 
complaints,  and  although  plenty  of  coal 
miners  are  exposed  to  free  silica  such  men 
seem  to  be  n<  worse  off  t  han  the  othei  b. 
It  appeared  possible  thai  the  outward  drift 
sel  up  l>\  the  coal  mighl  plaj  some  pari  by 
carrying  off  the  silica  with  it,  and  I  have 
peril. lined  several  experiments  with  ex- 
d  and  silica.  If  the  coal  be 
given  with  the  silica  or  immediately  1 
th<    silica,   under  experimental  conditions,   it 
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the  silica  out .  bul  it  the  silica  be  givi  □ 
il,  it  intei  ••  res  with  the  lungs 
ability  to  rid  itseli  <  >nce  the  silica 

has   been  anchored   in   fixed   cells  coal 
nothing,    l>ut    it    dues    appi  •    its 

tixat 

J  > 1 1 — t  is  not  the  whole  story  in  mil 
phthisis.  A  Ik  use  with  obstructed  drains  is 
unhealthy,  and  an  organ  with  blocked 
lymphatics  has  diminished  ability  to  deal 
with  infections.  The  dust  in  the  mines 
nas  now  been  so  reduced  that  I  doubt 
it  enough  is  inhaled  to  produce  direct  dis- 
ablement due  to  dust  alone,  but  enough 
damage  is  don.'  to  the  lung  to  interfere  with 
its  ability  to  deal  with  ordinary  infections. 
It  is  because  I  have  found  dust  blocks  in 
the  lymphatics  of  men  who  have  worked 
onl\  a  few  years  underground  and  have 
died  ■  >om plaint  in  no  way  related  to 

dust  and  with  no  signs  or  symptoms  of  lung 
trouble,  that  I  think  that  efforts  should  be 
mad'-  to  further  reduce  the  dust. 

N  w,  the  real  miner,  as  far  as  respiral 
diseases  are  concerned,  is  about  the  most 
favourably  placed  of  anybody,  with  the  ex- 
ception  of  the  agricultural  labourer.  One 
•  r  in  that  is  perhaps  the  way  coal  acts, 
ae  1  tried  to  -how  you  just  now;  but  this  is 
nothing  like  the  whole  stx  ry.  In  manj  i  E 
the  coal  mines  at  Home,  where  you  have 
the  seam  inclination,  you  are  - 

through  vat  ions  rocks;  f<  r  instance,  we  have 
shales  containing  up  to  I11  -ili.-a,  an  I 

the    dust    in    the    air    contains    up    to    12 
:    take   all   si  rts  ol    precautions  to 
down    the    dust,    while    in    coal    min  ss 
none   are   taken,   and   the   free   silica   blown 
i    mine    to-day    may    be    about 
equal  to  the  free  silica  blown  out  of  a  mine 
i;.    size  1  i 
If  you   want    to  see   dust    in   a   coal   mine, 
□   the  main   road  when  the  shift    is  com- 
ing  on    or  off;   you    cannot    see   your   hand 
before  your  face;  but,   if  you  go  on  to  the 
working  face  there  is  very  little  dust   to  be 

because  it  is  being  blown  away  ae 
as   it    i-   made.      Here  the   main    roads   are 
it    the   least   dusty   places  on   the   whole 
mine;    where    you    pet    the   dust    is    at    the 
working  places  where  the  met 

ther.       It     is    this    re\  ■  i  -  •    distribute  o 
which   I   think-  is  a  great    factor  in   helping 

the    eeal     mine.         Y  '  h"     three     fa." 

the  brisk  air  currents  at   the  working  place 

I  !    the   P(  al    mine  ;    h<  th    blow   the  dust    awav 
and  d'lut"  the  r">ncentrati<  n  do^  n  to  a 
paratively    -map     amount  ;     and.     pei  h 
thank-  t<    the  a  -ti<  n  of  coal  on  the  lungs, 


-mall    an  silica    inhahd    Ul 

•   dt    with 
you  go  back  a  generate  n  bet  n   the  \.  ntila- 
tiou  of  the  coal  mines,  you  will  find  you  had 

i  ... 

anthracosis,      a  which    has    |  i 

tically  disappeared  in  modem  times  in 
British    coal     mines.       It     is    these     I 

3,   I   think,  which  accoui  I  li-- 

appearani 

:.  l-i-  have  been  d<  oe,  I 
think,  in  the  waj  <  t  dealing  with  the  dust, 
in  the  organisation  ol  the  wet  process  and 
keeping  track  of  the  varii  us  --cue.-  of  dual 
and  in  the  invents  n  ol  du>t  determining  in- 
strument- I ;  it  .■  u  are  in  1 1  •  same  boat 
as  we  were.  It  is  nearly  200  years  since 
Duncan    introduced    the    n 

for    150  years  we   worked   with   that. 
The    wet  altered    the   whole   condi- 

tions and  improved  them,  clearly;  but  it 
did  not  gel  the  last  lap;  we  have  only 
finished  it.  I  think,  recently,  by  addinj 
the  process  the  use  of  "  hoods  "  and  down 
draughts.  I  think  you  have  done  wonders 
with  the  wet  process;  but  there  is  still 
:  much  <lu-: .  You  have  to  do  something 
more  for  it  in  addition  to  the  wet 
I  see  <  nl\  two  ways:  one  is  dilution  of  the 
dust  that  cannot  i  led,  by  blowing  air 

and  shifting  it  from  where  men  are  to 
where  the\  are  not  ;  and  the  other  way  i-  by 
trying  something  anal.  the  hood  and 

down  draught  on  the  grinding  wheel.  I  do 
not  think  the  last  word  has  been  said  on 
the  subject.      Dr  in  said  you  must 

not  turn  a  thing  down  because  it  does  ik  t 
give  LOO  efficiency.  I  do  not  think  you 
can  put  a  contrivance  on  a  drill  which  will 
st..p  it  making  dust  under  any  circum- 
stances; hut  the  trouble  with  the  drill  i-  u  t 
the  fact  that  it  make 8  a  little  dust  perhaps 
all  the  time  it  is  running,  hut  for  a  few 
minutes  at  a  time,  when  it  uoes  ^rong,  it 
til's  the  place  with  dust  ;  and  if  this  occurs 
in  a  stagnant  place,  the  rest  ol  the  shift  is 
going  to  work  under  had  conditions.  I 
think  <>ue  may  he  able  to  de\  thing 

w  hich,  while  it  will  not  stop  dust  pi-  da 

r,  w  ill  stop  the  drill  at  the  moments 
when  the  water  service  has  gone  wrong, 
from  shedding  enormous  quantities  ol  dust 
into  the   air.      I   do   n<  t   despail  way 

being  found  out  of  the  difficulty.     Anyway. 

Mi-.    Pa ui  and    I  try  and   find 

Rome   wa\    out    i  f   it        If  you    had    no  dust 
there  would    lie   ik.  miners'   phthisis.      But 
it   is  in  t   the  dust  alone  that  does  it.     Y    i 
;  mger    getting    here    the    t ype    •  f 
i  ,'  phthisis  •  erly  had.     I  am  a 
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new-comer  here;  but  I  -aw  the  ravagi 
tke  disease  twenty  years  ago  when  men  came 
to  Cornwall,  after  working  on  the 
Rand.  The  dusl  is  the  firsl  factor.  The 
second  factor  is  the  effect  of  infection  on 
the  dust-invaded  lung.  So  the  firsl  step  to 
rid  <>l  the  dust,  either  by 
dilution  or  a  dust-catcher,  and  then  after 
i  hal  to  consider  what  means  one  can  have 
of  diminishing  the  chances  ol  infection. 

It'  you  take  the  list  of  diseases  of  respira- 
tion in  mines,  you  gel  the  coal  miner  at  the 
top,  and  the  Rand  miner  at  the  bottom. 
I  dc  think,  it  you  can  <l<-\  ise  some  means  ol 
i  .  ping  down  the  dust,  you  will  put  him 
well  away  up ;  pul  him  up  to  the  level  ol 
the  ordinary  metalliferous  mine  worker 
anyhow. 

Engineers  tell  me  it  is  nol  practicable 
here  in  many  cases  to  gel  the  dilution  <  t 
the  -lust  by  blowing  the  air  currents  pas! 
the  working  places  like  one  does  in  a  c*  al 
mine.  Thai  1  am  nol  competenl  to  discuss. 
If  it  cannot  be  done,  it  ram;  t .  But  it  is 
certainly  the  method  to  aim  at.  The  air 
current  which  dilutes  the  dusl  is  going  to 
cool  your  hoi  mine.  It  you  have  got  hot 
air  moving  it  is  going  to  make  the  plac 
much  tlif  more  pleasanl  than  hoi  air  which 
I  ill.  Thai  is  the  way  to  deal  with  it 
when  practicable.  Where  that  cannol  b  • 
the  nexl  thing  is  to  invent  a  dust- 
catcher;  it  not,  you  musl  tiy  some  other 
mi  Hi.  I  I  think  the  wel  process  has  d<  ne 
wonders;  bul  I  think  you  have  to  gel  some- 
thing more  on  t  he  top  of  it . 

REFERENCE  TO  PLATE,  PAGE  LI 

1     Lung  invaded  l>>   coal  dust  :  the  duBt  ia  mostly 
exl  ra  cellular. 

2.   Lung  invaded   b;  ;  the  dusl    is  intra 

cellular  and  the  cells  scatter)  d 
:;.   Lung  invaded  bv  free  silica;  the  dust   is  intra 

cellular  and  the  "'H-  clumped  together  ;  these 

cell  clumps  will  be  fibrosed  and  form  paeudo 

tubei i  les 

l     Dust  laden  cells  in  perivascular  lymphatic. 

i    More    advanced    stage    of    above,    the    retiform 
fibrils  have  bei  ome  coarse    ■  hiti    fil 

i,    Final    Btag  -.    the    whole    blood    vessel    with    its 
mantle    of    lymph  iti  nverted    into    a 

solid  rod  of  fibrous  t  issu  ■ 

7.   Pleural   pseudp^tubercle*   resultino    from   fibrosis 
silica    laden    cells    which    have 

drifted   U 
8     Advanced    Bimple    silicosis    resulting!    from    the 

combination    of    the    processes    illustrated    in 

photos,  3  tn  7. 


9.   Lung  aftei    brief  exposure  to  small  quantity    of 
dust.      <  tne    or    two    dust  laden 
cells  are  visible,  otherwise  it   is  normal. 

in.  Lung  after  similar  exposure  but  to  unbaked 
dust.  The  dust  is  infected  and  the  lung  has 
i ■■  i'  ted   tu  the   infection. 

11.  Portion    of    No.    B    enlarged;    note    that    fibroid 

nodules  pass  direct   into  ordinary  lung  i 

12.  Infective  silicosis;  the  fibroid   noduli 

rounded      by      granulation      tissue     due      to 
infect  ion. 


Mr.    C.    J.    Gray      Inapt  <  tor    of    Mi 
Johannesburg):    Mr.    President   and   gentle- 
men,  I  have  listened  with  very  great  plea-] 
sure    and    interest    to    the    address    whiofa 
has     just      been     given      by      Dr.      Ma 
gordato.      I  am  sure  it  has  greatly   added  to 
i  in-    km  u  ledge    nf    the    medical    aspei 
the  question.      I   am  also  interested  t<.  find 
he  has  dealt  with  the  question  ol  prevention 
very    much   on    the    same    lines   as    1    have 
independently    dealt    with    it,    in    the    short 
contribution    which    I    now    propose   to   read 
on    what    remains    to    be    dun.'    to    prevent 
miners'  phthisis. 

Though  immense  amounts  of  thought, 
work  and  expendil  ure  have  been  di 
prevention  of  miners'  phthisis  in  the  mines 
of  the  Witwatersrand,  and  greal  pn  s 
has  been  made,  the  disease  is  still  ver^  seri- 
ous. As  those  who  do  nol  know  the  facts  are 
tempted  t<  assume  that  all  that  is  possible 
tn  deal  with  dusl  underground  has  been 
done,  it  may  serve  a  useful  purp<  Be  it  1 
point  out  si  me  of  the  respects  in  which  pre- 
sent conditions  and  measures  are  open  to 
improvement .  While  the  quesl  i<>n 
wli.it  can  be  done  i.  dominated  by  economic 
considerations,  and  it  may  be  impracticable 
to  make  profil  or  avoid  less  at  a  particular 
mine  and  at  the  same  time  d<>  all  thai  ifl 
desirable,  even  at  such  a  mine  clear  recogni- 
tion of  how  and  where  --at.  Lund-  are  weak 
ma  \  resull  in  improvemenl 

Probably   the   human    factor  will   be  dealt 
with  specially    by  other  contributors  to  ihi< 
discussion,  but   t  here  are  a  couple  • 
to  which  I  wish  to  draw  attenl 

ne  officials,  many  men  and  most 
natives,  though  they  know  that  dust  is  dan- 
gerous, do  not  realise  fully  that  the  danger 
is  from  air-borne  dust  wind'  is  quite  in- 
visible to  the  unaided  eye,  and  of  which  the 
senses  ma\  give  no  indication.  They  also 
f;iil  tn  realise  the  conditions  under  which 
such  fine  dust  is  formed  or  accumulates  in 
the  air.  If  we  had  in  every  miner's  hand  a 
simple  detectoi    foi   dangerous  dust   such  as 
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ifety  lamp  is  for  firedamp,  knowledge 
would  soon   bi  eneral ;  in   its  aba 

propaganda  on  the  lines  oi  the  "Safety 
first  "  movement,  lectures,  informal  instruc- 
tion by  officials  and  extended  use  of  and 
demonstration  with  the  Konimetei  are 
desirable. 

Human  nature  being  what  it  is,  the 
common  systems  of  payment  on  economic 
results  tend  to  neglect  of  phthisis  pre- 
cautions. The  white  man  is  tempted  to 
permit  "lashing"  or  drilling  when  the 
water  supply  is  off  or  defective  in  pressure 
if  bis  pocket  will  suffer  through  delay,  and  the 
Hfative  who  tears  that  be  will  get  a  "  loafer 
ticket  "  or  lower  pay  for  failure  to  drill  Ids  full 
numberof  inches,  is  similarly  tempted.  Drj 
drilling  or  lashing  is  usually  due  to  fear  of 
loss  of  time  trom  failure  of  the  water  supply. 
If  a  contract,  bonus  or  task  system  is  to  be 
maintained,  discipline  alone  should  not  be 
relied  upon,  lnit  so  far  as  practicable,  by  such 
measures  as  providing  machine  drills  which 
will  not  work  without  adequate  water 
supply,  wrong-doing  should  be  made  diffi- 
cult. ' 

Ventilation,  if  not  the  most  important 
factor  in  phthisis  prevention,  is  certainly 
one  of  the  most  important,  and  much  is  to 
be  gained  from  its  improvement.  If  silica 
dust  c.'iuses  miners'  phthisis,  a  badly  venti- 
lated mine,  other  conditions  being  the  same, 
must  produce  more  phthisis  than  a  uell- 
ventilated  mine. 

The  problem  to  be  dealt  w  it  h  in  ventila- 
tion oi  a  phthisis  mine  i-  \or\  similar  to 
that  of  vent  ilation  of  b  fierj  collierj .  In  a 
colliery,  issue  of  firedamp  cannot  be  pre* 
vented,  but  safety  is  attained  h\  providing 
Buch  an  air  supply,  and  so  distributing  it, 
that  in  each  working  place,  the  firedamp  is 
sufficiently  diluted  to  be  harmless,  ('are  is 
taken  that  a  single  air  current  circulates 
through  a   small   number  of  working  places 

only,    SO   that    at    the    last    it    is   still    harmless 

despite  accumulation  of  lire  lamp  in  it  from 

■  thl  r   places.       In    a    pht  hisiB   mine    much    call 

be  done  to  prevent  the  issue  oi  dust  into  the 

air,  but  in  pract  ice  - ■  must  issue.     When 

once  suspended  in  the  air,  the  dangerous 
dust,  which  is  so  fine  that  it  behaves  \er\ 
like  a  gas,  is  swept  along  in  the  air  current. 
To  make  it  harmless  it  should  be  dealt  with 
like  firedamp  :  lufficient  air  should  be  pro- 
vided to  dilute  it .  and  the  dust  charged  air 
so  distributed  that  there  should  be  no  exces- 
sive accumulation  of  dust  in  the  air  breathed 
in  any  working  place. 


Though   the   principle  just   stated   is  not 
modified    thereby,    J    should    mention    that 

are  so  fortunate  as  to  have  a 
means  oi  taking  dust  out  of  the  air 
current  which  is  not  available  for  fire- 
lamp.  1  refei  to  water  sprays  and 
atomisers,  which  though  not  very  important 
directly,  heme  unreliable  and  inefficient,  are 
sometimes  important  indirectly,  as  they 
enable  the  air  to  take  up  moisture.  If  dust- 
laden  air  in  the  lower  workings  is  nearly 
saturated  it  will,  as  it  rises  higher  and  there- 
fore falls  in  pressure  and  temperature,  de- 
posit s<  me  <  I  its  moisture  as  mist.  As  the 
water  globules  in  the  mist  form  round  dust 
particle^,  the\  weight  the  dust  and  cause  il 
to  settle.  That  action  having  taken  pi 
the  air  may  be  considered  as  fresh  air  for 
dust  dilution  purposes  in  workings  ab 
tin  ugh  not  "  fresh  air  "  as  contemplated  by 
the  .Minis  and  Works  Regulations. 

Ventilation  on  the  Hand  is  far  s 
fiery  colliery  practice.  Generally  the  total 
volume  ol  air  circulating  in  a  Rand  mine  per 
minute  is  much  less  than  wo  dd  be  required 
for  a  colliery  with  a  similai  number  oi  under- 
ground employees,  but  comparison  with  re- 
gard to  the  distribution  ol  the  air  is  still 
more  unfavourable.  The  long  inclined 
downcast  shafts,  with  their  numerous  con- 
nected levels  or  crosscuts  which  are  usually 
closed  off  by  single  ventilating  doors  only, 
are  very  poor  main  airways.  The  doors  are 
often  leaky,  and  not  infrequently  they  are 
propped  open.  \lter  the  a ir  leaves  the  shaft 
there  is  generally  practically  no  attempt 
made  to  c<  ntrol  its  distr'buti<  n.  Much  of  it 
shortcircuits  up  through  stopes  which  are 
not  being  worked,  part  onlj  serving  working 
stopes,  while  very  little  gets  into  the  de- 
velopment ends,  most  of  which  are  venti- 
lated during  the  working  shilt  only  inter- 
mittently li\  the  compressed  air  supplied  i- 
machine  drills.  There  is  practically  nothing 
which  corresponds  with  the  stoppings  and 
brattices  used  in  fiery  collieries  to  lead  the 
air  up  t'  the  faces  ol  headings  and  other 
working  places.  Practically  nothing  is  done 
to   split    the    air    currents    inti  facto  rv 

ventilation  district-,  and   1   have  never  seen 
an  air  ci    ssin^  in  a  Hand  mine,  though  tl 
are  d   fev\   on  the  Bast    Rand. 

<>f  course  their  is  u  reason  for  the  present 
position.  It  is  past  failure  to  realise  fully 
the  importance  of  ventilation  as  a  factor  in 
dealing  with  the  dust  evil.  In  the  recent 
past  it  was  c<  nsidered  t  hat  apart  fh  m 
special   places   the    ventilation  of  the   mines 

generally  reasonably  good,  the  tempera- 
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t in < ■  and  the  percentagi  :  C0=  allowed  l>\ 
the  regulations  being  alone  taken  int'  ac- 
count. The  mine  workings  have  n<>t 
laid  out  with  a  view  t<>  good  ventilation  a^ 
ventilation  must  now  !><•  judged,  and  to  pro- 
vide a  really  go  d  system  f<  r  an  old  mine  is 
a  very  difficult  and  ci  >th  matter. 
Much  has  been  d<  ne,  especially  in  the  newer 
mines,   in   recent   years,  and   it   the  position 

ill  far  from  ideal  it  lias  markedly  im- 
proved compared  with  what  it  was. 

I  consider  that  ventilation  conditions 
could  be  further  improved  in  manj  mines  it 
the  following  measures  were  more  widely 
adopted:  -(a)  Substitute  stoppings  for 
on  levels  which  are  permanently  or  tem- 
porarily out  of  use.  (1»)  Limit  the  number 
of  levels  for  tramming  to  the  shafts  by  con- 
centrating hoisting  at  particular  levels  and 
lowering  rock  to  those  levels  by  self-acting 
inclines  or  otherwise,  through  stopes  or 
winzes — avoid  ore  passes  as  much  as  pos 
Bible,  (c)  Double  all  ventilation  doors  and 
make  them  all  self-cl<  sing  d)  Place  doors 
fully  where  they  will  be  as  free  as  p  - 
Bible  from  crush  or  other  damage,  and  where 
they  will  net  be  kept  open  by  standing 
trucks,    (e)   Lead  the  ventilating  current  out 

e  working  st<  p<  s  by  closing  off  pas 
through  old  stopes  nearer  the  shaft  by  sand- 
rilling  or  packs,     (h  Regulate  the  amount  of 
aii  passing  through  working  stopes  which  f.ret 
an  unduly  large  proportion,  by  constricting 
the  air  passage,  or,  preferably,  wheri 
sible,   by   making  an  easier  passag<    for  the 
air  passing  through  those  stopes  which  get 
an  unduly  small  proportion.     (g)  Cause  tin- 
air  current  to  follow  the  stope  faces  \<\  ,1  -• 
ing  passage  through  the  centre  of  the  si 

ntinuous  stulls  or  packs,  (hi  Provide 
airways  into  working  slopes  apart  from  box- 
holes  which  may  be  partially  or  completely 
blocked  by  broken  ore.  (i)  Make  develop- 
ment places  beyond  the  air  current  as  short 
as  possible,  and  provide  good  auxiliary  ven- 
tilation in  them;  preferably  by  electric  fans, 
i  j)  l'io\  ide  goo  I  auxiliary  ventilation  in  all 
Binking  shaft-. 

The  water  service  for  dusl  allaying  is  a 
featun  •  E  Rand  practice  for  which  credit 
can  be  taken.  The  idea  of  applying  v 
and  preventing  dusl  being  formed  is  ai 
cellent  one.  and  at  first  sight  at  least  far 
better  than  dealing  with  the  dust  by  ventila- 
tion. Undoubtedly  the  water  services  have 
d<  ne  much  I     re  luce  miners'  phthisis,  and 

liminution  in  their  present  efficiency  is 
ii>  t  to  !).■  conl  inplat.d.  but  the}  are  not 
and   in   m\    opinion   nevei    will   be,   adequate 


alon  e  with  tin 

supply  to  ail  working  places  involvi 
elaborate    and    extensive    system    of    dams, 
settling   pits,  stead}    i 

undei    mine  conditions  tin  interrup- 

ts n,   reduct ioi  the  supply   is 

Silting  up  of  dams,  IT  i  pipes 

by   incrustation  or  by  sediment  01   air 
breakage  of  pipe-  ly  corrosion  1  r  injur} 
trucks    or    nek     movements    «  r     blat 
and  undue  use  or  wast  1   by  indi- 

viduals are  ever   recurring    troubles.      It    i- 
often  f<  nnd  on  \  i-its  of  it 
ing  plae<  s  thai  temporarily  there  1-  eitl 
water  supply   or  a  supply  which  i-  deficient 
in  cleanliness  or  pressure  or  in  both.     The 
efficient   use  1  :  water  to  keep  down  dust   ii 
the    supply    is    available,    requires    the   con- 
stant   and    conscientious    attention   ol    both 
whites  and  natives,  and  often  the  sacrifi 
their    personal    comfort    or    perhaps    even 
health.      Standing   in   water,   sitting  on   wet 
rock  or  working  under  a  spray  is  not   very 
desirable,  and  the  temptation  to  be  sparing 
in  use  of  water  is  often  given  way  to. 

Recent   investigation  has  sh<  I    the 

water  blast   08   U8ed  is  a    \>v\    p  lard. 

Even  when  it  is  working  properly   I 
of  expk  sion  of  the  -hots  will  drive  fine  dust 
through  the  spray  from  the  water-blast 
in    practice    the    water    blasts    seldom    woi" 
properly.     Individual  water  blasts  will  work 
well    when    tried   during   the   working   shift, 
but   when  all  in  the  mine  are  open  at   blast 
mil   time  and  air  pipes  in  winzes,  etc.,  are 
blowing,    there    is    often    insufficient 
pressed  air  to  supply  them  all,  and  they  fail 
hopelessly.      Therefi  re    wh  >n    the    "  lashing 
shift  "  goes  into  developmei  1  places  tin 
proaches  t.    the  1 

of   du>t    and    at    the    face-,    though    the    coin- 

pressed  air  from  the  water  blast  may  have 
cleared  away  fumes  and  dust,  the  broken 
rock  is  dry  and  dust  is  raised  iii  watering 
down. 

To    improve     matter-     I     should     recom- 
mend :  — 

la)    More    attentii  11    t<     the    settling    and 
filtering  of  w  ater  move 

silica  particles  hut  also  those  deposits  which 
may  be  formed  in  the  aerati<  n  or  neutralisa- 
tion of  water  Bupplie  !  •  ireful 
neutralisation  and  contn  I  1  ver  the  con' 
of  the  v  ater,  bo  ivoid  com  ision  or 
incrustat  ion  of  nin  ind  early  rep' 
in. ■nt    of   corn  ded  i(-) 

•     that    main    1 
,,f  ample  that    they    will   allow   the 

required   flow   without    undue   friction   when 
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the  use  of  water  is  al  its  maximum. 
(d)  <  rreater  can-  in  the  placing  and  protec- 
tion of  water  pipi  i  Extended  use  of 
water  (not  air)  fed  machine  drills.  iti 
( rreater  care  in  placing  sprays  and  atom 
so  thai  they  w ill  not  vvel  persons  unn< 
sarily.  (g)  attention  to  the  drainage  of 
developmenl  ends  so  thai  water  will  net 
accumulate  I  here.  I  h)  Use  of  water  blasts 
which  are  economical  in  compressed  air  and 
will  wort  with  air  at  low  pressure. 

Though  improvement  may  be  mail-'  i 
think  that  when  ov*  uers  and  managements 
have  done  all  possible  with  regard  to  use 
of  water  there  will  still  be  frequent  failures 
to  prevent  formation  of  dust.  The  simplicity 
and  constancy  of  action  of  a  good  ventilation 
system  can  never  be  obtained  in  the  u 
water  and  therefore  it  is  important  to  back 
t  he  use  of  water  by  ventilation. 

While  in  this  contribution  to  the  discus- 
sion I  have  confined  myself  to  the  question 
of  dealing  with  silica  dust  I  recognise  the 
importance  of  further  invest  igat  ion  i  ' 
conditions  under  which  persons  become  suf- 
ferers from  miners'  phthisis  and  also  of  the 
conditions  under  which,  though  exposed  to 
silica  dusi ,  persons  maj  be  more  or  less 
immune.  Research  may  bring  new  dis- 
.  ies  of  the  greatest  importance  in  con- 
trol or  prevention  of  the  disease,  but  in  the 
ineanu  lule  it  seems  wise  to  pies-  on  as  in 
the  past   with  the  fight   against   silica   dust. 

Wo     are     How      aided      hv      new      Weapolls     alld 

knowledge,  and  can  reasonably  hope  that  the 
success  of  the  past  will  be  surpassed  by  that 
of  the  future. 

Mr.  Lionel  Harris  {Secretary,  Under- 
ground Officials'  Association  <>t  8 
Atrial):  In  recent  years  the  notable  lack  of 
technical  recruits  to  the  ranks  of  the  under- 
ground staff  calls  for  special  comment .  A1 
tiist  the  war  was  blamed  for  the  shortage 
oi  ii, en  undergoing  technical  training,  but 
no  improvement  has  taken  place  since  the 
war  ended,  and  the  time  lias  arrived  for  the 
serious  consideration  of  what  is  required  to 
at  tract  moie  young  men  to  the  profess 
mining  engineering. 

No  donht  the  tear  of  miners'  phthisis  lias 
deterred  men  from  becoming  mining 
engineers  in  '  Ins  counti  v .  and  t  he  initial 
examination  hv  the  Medical  Bureau  under 
the  Miners'  Phthisis  Act  prevents  men  from 
other  counti  ies  coiiniiL  to  Si  hi  k  U>  ica  when 
there  is  a  risk  of  being  turned  down  at  the 
Bureau. 

Inquiry  in  other  countries  will  pr<  bably 
show  a  similar  falling  off  in  mining  students, 


and  although  miners'  phthisis  will  not  be 
blamed  it  will  be  found  that  the  unhealthy 
condition  ol  the  mines  has  brought  about  a 
tear  similar  to  that  existing  in  this  country, 
although  it  is  not  called  "  miners'  phthisis." 

Although  these  fields  ale  Sufficiently  ex- 
tensive to  have  a  class  of  people  specially 
devoted  to  mining,  such  as  exists  in  the 
coal  mining  areas  ot  Great  Britain,  we  find 
that  the  reverse  is  the  case,  and  thai  mining 
men  take  every  care  to  prevent  their  children 
becoming  miners.  Recruiting  of  experienced 
miners  from  overseas  is  similarly  prevented 
by  the  same  reasons  that  apply  to  technical 
men. 

1;  must  therefore  be  in  the  interesl 
the  industry  to  paj  more  attention  to  the 
health  of  its  employees,  and  steps  taken 
may  prevent  the  present  serious  pro- 
blem of  the  shortage  of  efficient  whites 
applying  in  time  to  the  oath  es. 

The  Underground  Officials'  Association  is 
particularly  interested  in  the  official  staff  of 
the  mine-,  and  the  lack  of  trained  men  here 
is  probably  due  to  mere  reasons  than  the 
tear  ol  miners'  phthisis. 

The  fact  that  qualified  men,  holding 
diplomas  or  degrees  in  mining  engineering, 
have  to  pas-  examinations  to  obtain  the 
mneiit  certificate  ol  o<  mpetency . 
enables  untrained  men  to  get  four  years  of 
I  ica!  expci ience  before  the  trained  man 
starts  actual  mining,  and  so  to  get  the  all- 
important  certificate  earlier;  he  lias  tin- 
additional  advantage  oi  gaining  the  practical 
cxpci  ieni 

Probably  it  is  c<  i  reel  to  state  thai  the 
trained  man  obtains  the  Governmenl  certi- 
ficate at  fust  attempt,  whereas  the  others 
niav    try   several    times    before   succeeding. 

Beyond  an  examination  in  law  there  seems 

to  be  little  reason  or  justice  in  compelling 

qualified   men   to  obtain   these  Governmenl 

certificates,     and     local     institutions    would 

benefit  if  the  anomaly   wen-  removed. 

There  can   be   little  doubt    that    the   pro- 

i  mining  engineering,  while  probably 

t   the  least   healthy  and   most   arduous, 

is  also  the  worst   paid,  with  the  result   that 

trained  men  are  almost  unobtainable. 

The  'lied   of  t  his  on  the  industry  is  bi 
felt  today,  and,  with  the  large  wastage  th«1 
is    taking    place,    will    tend    to    become    still 
fcer  in  future 

We    are    cla.l    of    1  he    oppi  1 1  unit  V     al'h  rded 

hv  your  Society  of  drawing  attention  to  fl 
stale  of  affairs  which  though  hardlv  covered 
hv  the  heading  "  Miners'  Phthisis,"  rnay  he 
attributed    to   thai    disease   to   a    very    large 
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it,    ami    we    contribute    a    note    on    the 
inspection  ol  un  lerground  health  c<  nditi<  us. 

\  sotk  ox  tiii:  inspection  of  uxoKROitorxn 

HEALTH   t  0NDITI0NS. 

The  health  of  the  workmen  is  ol   im] 
ance    in    any    industry,    second   <  w\\    t<>   the 
existence  ami  value  of  the  pr<  duct. 

In   mining   the   conditions  cause   the   pro- 
blem   to    !>(•    <it     more    than    ordinary    im- 
portance, owing  to  time  losl  in  proceedi 
ami     from     work     being     subtracted 
i  rdinary  working  hours,  and  the  difficult 
supplying    extra   men    to   make    up    working 
time  lost  owing  to  absence  due  t<>  ill-health. 
Tlir    health    problem,    t.^:.    becomes    more 
complex  and  more  varied  in  mini : 

The  supply  ol  -'.(i|  air  to  working  1 1 1 .- 1  *  - .  •  - 
was  oin'  of  the  eai  liest  difficulties  in  mining  : 
and  thr  difficulty  has  been  renewed  with 
changing  methods  by  the  introduction  of 
explosives  causing  noxious  gases,  and  by  the 

ssity  of  dealing  with  expli  sions  ol  e 
and  coal  dust.      Bere  quantity  and  quality 
'  i  air  were  thr  primary  points  to  ho  watched. 

Exposure  of  workmen  to  sudden  chai 
mperature  on  starting  or  leaving  work 
moving  to  different  parts  of  the  work- 
became  suspect  and  many  diseases  are 
now  considered  av<  idable. 

V  wadays,  with  the  spread  of  knowledge, 
diseases  such  a-  silic<  >  :-.  tuberculosis  and 
pneumonia  are  being  guarded  against  by 
adequate  ventilation  and  disinfection,  and 
thr  effects  of  moisture  ami  temperature  of 
air  air  being  -t udied. 

When  tho  depth  of  workings  made  it  diffi- 
cult  to  coin,,  to  the  surface  during  a  shift,  a 
supply  of  ol. 'an  water  for  drinking  pun 
was      provided      and      sanitary      condit 
generally  came  under  scrutiny. 

All  tin  so  factors  render  the  control  of 
conditions  difficult,  and  a  great  deal  ol 
Rpecial  knowledge  is  demanded  of  those  who 
have  to  deal  with  tho  matter,  ami  thei  ■ 
appoai s  to  he  room  I  r  co-< >rdina tion  of  t la' 
various  aspects  of  health  inspection  under 
a  single  head  in  each  mine.  Tho  present 
-tat.-  of  affairs  i-  confusing,  and  tho  large 
variety  of  ways  and  moan-  adooted  doe 
tend  to  efficiency,  besides  m  il  ing  it  difficult 
to  apnly  methods  successful  i  n  •  ne  mine 
elsewhere. 

We  have  dust    inspectors  on   most   mines 
varied   by   air  inspect  rs   and   air  and   v 
samplei  s.      hi  s<  me    inst  ances    the    w    i  k    is 
done  by  native  supervisors,  mine  samp 
or  assistant  surveyors,  indicating  a  perfunc- 
tory   system   and    suggesting    that    thr   work 


|      IIO 

portanl .     There  are  \<  ntilatii  n 

mewbal  higher  attain 
ment   as  ;i   rule. 

On  mines  have 

tar}    inspi 
formed  bj  w 

Mo  unifo       '  ts  eit  •,  01 

perhaps  of   id 

All   these  officials  have   the 
of    iinpr<  \  ing     health    coild  ml.     if    a 

competent     underground     health     insp< 

ippointi  i  officials,  who 

are    not    too    highly    qualified,    would    find 
themselves   with    a   head   to   i  who 

could  instruct  them  in  their  duties  and  n 
them  of  real  use. 

The  branches  i  f  a  subject  now  vari<  us  and 
complex    would    be    reduced    under   a   single 
official    ami    experiences    could    be    spa 
matter-  now  apparently  heter  genous  might 
prove  identical,  increasing  beneficial  eff 
and  rendering  useful  expense  and  ■ 
wasted. 

The  President:  Are  there  any  representa- 
tives of  the  South  African  Mine  Workers' 
I'm.  ii  pi.  si  1.1  '.'     It"  tli  e  should  like 

them  to  contribute  to  the  n.     <  )r  of 

the  M ine  Manag<  rs'    ^.ssociatii 

Mr.  E.  Pam:  I  think-  I  would  rather  make 
no  remarks  to-night,  as  I  have  not  prepared 
a  contribution  for  this  discussion,  but  I  hope 
to  do  some  w<  rk  alone  the  lines  proposed  by 
Dr.  Mavrogordato,  and  to  make  a  contri- 
bution to  t  he  n  at  a  later  .1 

I  trust  als<  that  the  Mine  Workers'  L'ni  n 
will  send  a  representative  to  one  of  the 
meetings  mi  this  subject,  in  order  that  we 
may  hear  their  point  ol   \  iew.  " 

Mr.    H.    A.    White :     I  here    an 
two     point-      I      should     like     to     hiim 
the    '  I     this    me.  tine         In    the    t'ust 

placi  be     admitted     tl 

thorough      application      of     all      the      ah 
known     method-     will     not.     in     themselves, 
solve  the  problem  complete!}  .     I  think  that 
seems   to   !"■  '<  ■  -,   there- 

t li.it    we   -hall    have   to   do   something 
in   the  wa\  irch   than   we  are 

doing  at    present.      We   might    hav<    a    I.'- 

■  I,  ( Jommittee  appointed  i>\  the  <  lovern- 
uieiit.    consisting    entirely 
ph\  sician,     physic  ihe.mist .     and     an 

neer,  and   those  gentlemen  should   have 

hut     th.  ir    whole    tin 
devol  "h    in   connection    will 

\  it.d    pn   Idem. 

'|'|  ,■  thim.'  in  be  noticed,  that   i-. 
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on  all  the  Safety  Firs!  Notices  t«  be  seen  at 
the  mines.  I  have  nevei  yel  observed  any 
advice  to  miners  to  breathe  through  their 
I  '■  contribution 
commenced  \>\  omitting  any  notice  i  I  thai 
little  precaution  entirely.  I  do  not  know 
whether  the  doctors  agree   it    is   a sssary, 

il  I  have  always  been  led  to  believe  it  is 
wise  in  a  dusty  atmosphere  to  breathe 
through  the  nose.  I  think  that  mighl  be 
emph  on  all  our  Safety   Firsl    Notice 

Boards. 

There  a  re  t  wo  a  <nt  ribut(  ay  minor  causes 
\\  hich  I  have  never  yel  heard  menl  ioned . 
I  believe  on  the  Witwatersrand  mines  the 
average  depth  is  2, nod  feel  odd;  on  some 
of  the  mines  we  have  workings  at  3,000  or 
1,000  feet.  In  bringing  men  up  from  the 
shafl  they  are  broughl  up  to  a  1<>     decri 

ure  '.i  the  atmosphere,  in  a  few 
minutes.  Thai  means  thai  the  nitrogen  in 
the  blood  to  a  certain  extenl  must  be  re- 
el ;  now,  il  is  nol  released  to  such  an 
extenl  as  to  cause  anything  like  mountain 
sickness  or  caisson  disease;  bul  still,  there 
may  be  some  effect.  When  thai  rapid 
alternation  is  carried  on  day  after  day  it 
max  have  some  cumulal  ive  effeel  upon  the 
miners  subjected  to  it. 

The    other    poinl     is    this,    thai    in    i 
'hills    in    use   on    the    mines   quite    a    larg< 
amount   of  oil   is   used.     This  oil   is  mineral 
oil,   and    il    th  eannol    be  chemically 

acted  upon  bj  any  substance  pn  senl  in  the 
blood  of  the  lungs,  and  the  people  actually 
mining  art  exposed  to  a  fine  misl  of  this 
oil;  surely  it  must  have  seme  effeel  on  the 
hi nes.  Possibly  a  differenl  form  of  lubrical  ion 
mighl   be  advantageous. 

The    President:    Gentlemen,    the    Sym- 
posium will  be  conl  inued,  ami  we  sincerelj 
hi  |m    t  hat  t  he  high  characti  i   ol  the  discus- 
will  ne  kept  up.     I  am  sure  that  greal 
will  \>.<   done  before  the  end  <»l  this  dis- 

CU8»ion   is   leached. 

Dr.     A.     J.     Orenstein:     On     Thursday, 

the       1  It  h       April,       I  )|'.       Ma\  rogodarto       has 

kindly  promised  t<>  read  a  verj  exten- 
sive pap  hi-  w  it  h  practically  the 
same  subject,  before  the  Witwatersrand 
I  '.ranch  ,  .t  t  he  I  '.i  it  is|.  Medical  Associal  ion, 
in  !  In-  hall,  and  to  u  hich  t  hey  are  in\  it  ing 
all  t  he  ut  hei  S>  ciel  ies  ass<  *iated  here.  \  - 
we  eannol  send  notices  to  individual  mem- 
•  f  all  i  he  oi  iciel  ies,  I  am  taking  this 
<  pportunitj  of  inviting  you,  on  behalf  of  i  he 
Witw  I  Branch  of  the  British 
Medical  Association,  to  their  meeting  at 
8.15  p.m.,  on  Thursday,  the  1  Ith  April. 


THE    KATA-THEBMOMETER    AND   ITS 
PBACTICAL    is]-;   IX   MINING 


By  II.  J.  Ireland,  M.B.E.,   A.M.I.C.E. 


(Printed  in  Journal,  November,  1920.) 


DISCUSSION. 


Dr.  A.  J.  Orenstein:  I  should  like 
to  make  one  remark  in  connection  with 
Mr.  Gray's  contribution  appearing  in 
the  last  issue  of  the  Journal.  I  hope 
1  am  not  misquoting  him;  but,  as  tar 
as  I  remember,  he  said  the  Kata-ther- 
mometer  must  be  used  with  great  can 
you  might  forget  the  fact  that  the  stirring 
of  air  may  result  in  the  raising  up  of 
dust  which  is  precipitated  out,  and  this 
dust  increase  the  danger  ot  miners'  phthisis. 
1   presume  this  was  based  on  the  idea  that 

the     Kata-thei  inoiiieter    would    give    a 

parativelj  go<  i  reading  whether  fresh  air 
was  introduced  or  whether  the  local  air  was 

-tincd  up,  assuming  other  conditions  being 
more  or  less  equal.  I  would  like  to  join 
issue  on  the  point  of  danger  ot  stirring  up 
air   by    means   of  ,-i    local    tan    as   being   an 

added  danger  in  the  production  of  miners' 
phthisis.  I  think  if  the  local  fan  were  pro- 
perly    placed    and     properk     used,     it     would 

carrj  out  a  mosl  useful  objeel  in  the  preven- 
tion of  miners'  phthisis.  The  single  experi- 
ment we  pert  lined — a  very  short  one — with 
the  us,,  of  a  local  fan,  simultaneously  with 
the  taking  of  air  samples,  ,eitainl\  did  not 
indicate  that  the  local  dust  increased;  it 
anything,      it      indicated      it      was     decreased 

Furthermore,  if  the  local  air  was  stirred  up 
in  such  a  wa\  as  to  direct  it  away  from  the 
face,  it  would  he  one  of  the  methods  we 
mighl  assume  as  being  of  benefil  in  the 
reduction  ot  miners'  phthisis.  1  do  not 
think  that  the  use  of  the  Kata-thermometer, 
therefore,  is  likelj  to  lead  us  into  th. 
petuation  of  bad  practice-,  simply  because  it 
tnighl  stimulate  us  to  use  local  means  ol 
producing  air  circulation.  I  hope  that  at 
future  time  in  the  discussions  at  this 
Conference  on  Miners'  Phthisis  this  parti- 
cular problem  will  he  tackled  more 
thoroughly.  There  are  devices  on  the 
market  now  which  can  he  economically  used 
!■  i  t  he  local  stirring  up  ol  air  :  thus  imp 
ing  the  local  atmospheric  conditions  so  fat 
eneral  health  and  working  efficiency 
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concerned  which  t<>  my  mind  is  important, 
and    which    would    really    be    the    means   "I 
reducing   the   local   dust    contenl   -t    the  .-th- 
at the  actual  working  place,  where  the  dust 
m<  st   harm.     The   whole   point   of  my 
irk    is — Mr.    Gray's   danger  signal    from 
point   of   view    is  railed    for;   bui    from 
the   practical   point   of   view      *  our 

knowledgi      _      -     to-day     it     i 
taken  a-  being  a  ven   seri<  us  dangi 

Mr.     C.    J.     Gray:     Dr.     Orenstein    may 
have     slightly      misunderstood      my 

to  the  matter.  1  have  said  this 
evening  that  the  ventilation  ol  develop- 
ment ends  by  fans  is  a  desirable 
thing,  which  is  n<>t  consistent  with  an  idea 
that  I  deprecate  the  use  of  tans  for  moving 
fche  air  in  devel<  pment  ends  i  r  close  pi 
What  I  do  hold  is  that  simply  circulating 
the  air  in  a  particular  working  place  with- 
out introducing  fresh  air  and  without  clear- 
ing out  the  dust-laden  air  would  be  a  mis- 
take. If  you  had  a  development  end  far  in. 
and  you  stirred  the  air  round  in  the  end  and 
did  not  bring  in  any  fresh  air  so  as  to  cany 
.  it  the  dust-laden  air,  you  would  ha\ 
undesirable  state  ,  t  affairs,  although  becaus  • 
the  stirred  air,  being  in  motion,  would  have 
a  &  Mine  ,effi  el .  the  Kata-thermometer 
might    give    good    readings. 


TREATMENT  OF  ANTTMONIAL  GOLD 
ORE  AT  THE  GLOBE  AND  I'lKKNIX 
GOLD   MINK.   SOUTHERN    RHODES!  \. 


Jiv  V.  E.  Robinson. 


[Printed  in  Journal,  Jan  i  try,   1021. 


hi-.  USSION. 


Mr.   G.   W.   Dimond:   The   paper  on   the 
above  by  Mr.  V.  E.   Robinson  contains  manj 

pi  uit-    ol    iuteie-t  ,    and    it    is    a    pit)    that    he 
mitted  to'give  further  details. 
One    would    like    to   know    the   pn 
tibnite  thai   has  to  be  dealt  with  w 
cyanide  plant   since   it    is  obvious  thai    with 
Buch  a  system  of  close  concentration,  a  large 
portion     ol     this     mineral     will     have     been 
,e,|  m  the  form  of  e<  ncentrate  together 
with  pvi it  galena  it 


Tli. 
behavioui  ivould  lea 

tin-   opinion    that    the    pyritic    materia) 
marcu  -  ••     KeS    .  w  hich  verj  rapidl 

owing    to    it>    pov 

rs  the  di  - 
and   \er\    possibly   decomposes  the   K.\ 

So|\  ■ 

Thus  it  currenl  sand  und< 

uieiit    a>    in    Mi      I:  1'able   I.    had 

Keen  sampled  in  e 

from   top  to  bottom,    I   think'  it   would   have 
keen    found    that    the    top    12    inches   would 
have  sh<  wn  a  g<  i  d  extracts  n  bui  the  bottom 
12  inches  would  have  contained  a  major 
ti<  n   of  t he  dissoh ed    conl 

which    had    keen    l'epl  eeipit  at  ed  . 

Table  1 .  doi  ictly  den  the 

necessity  of  "  weathering"  the  tailings 

treatment  since  the  two  tests  were  not 
identical,  one  being  conducted  with  '2  II 
lime  pei  n  n  and  t  he  ol  her  without  any 
lime  at  all.  This  latter  with  a  marcasite 
ore  would  give  rise  to  a  formidable  amount 
ol  ferro-cyanides,  and  ah 
del  rimentaJ  to  good  precipitation. 

My   first   experiences  with  the  ore  of  the 
Jessie     Mine,     Bulawayo     District,    sir 
almost   identical  result-  with  regard  i 

of  "  weathering  "  the  tailit 
a    very    poor   extraction    was   obtained    both 
with    and    without    alkaline   treatment    if   the 
tailings  were  not   oxidised   sufficiently,  i.e., 
until  the  change  of  colour  to  yellow. 

Continuing    the  experimental   work,    I 
ever,  I  found  that  l>\  crushing  in  a  strongly 
alkaline     -.  Iuti<  n    of    cyanide,    0"  I        l\<  'N 
0*02     <  '■!<  i.  and  direct  filling  into  sand  tanks, 
and   by  takin 

.  f  the  tailings  took  place  (i.e.,  at   no  time 
during  treatment   were  the  tailings 

to  the  a  "  A 

7  <lw  t .  ore  w  as  p<  issible. 

( )n  real  '  be  plant  to  adn 

new     treatment.     I     found    that     Ml        lea 
sufficiently   well  '  the  soluble 

and   thus  no  slime  plant    w 

This  pi  \   been  it  five 

in*  nth-  and  has  |  'v- 

Thi  !''    's 

,|     with    iron    suits,    and    the    cyanide 

►ves   this 
amenabli  dgamati<  n,    and    this    ma} 

be   the   case   with 
sen  hi 
luii  vei  \  slowly  on  sulphur. 
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LtEJMAHKS  ON  BULLION  SAMPLING. 


I'.\   II.   K.  s.  Wilkes. 


(Printed  in  tin  Journal,  November,  1920.) 


CONTRIBUTED     DISCI 


Mr.  R.  R.  Kahan:  The  writer  lias  read 
with  interesl  the  remarks  made  by  Mr. 
Wilkes  and  others  on  the  above  subject, 
ill  the  Society's  meeting  held  on  the  20th 
October,   1920. 

ii  is  with  considerable  surprise  thai  one 
learns  thai  amongsl  assayers'  troubles  are 
e  due  to  "  errors  in  describing  the  bars 
and  their  samples."  Errors  due  to  misread- 
ing the  assayer's  repori  or  calculating  the 
gold  content  of  a  bar  are  in  the  same  cate- 
gory .  In  any  well-conducted  institul  i<  n 
these  should  be  eliminated. 

'I'lir  assayer  lias  plenty  of  opportunities  to 
make  mistakes  in  the  assaying  operation 
without  being  male  to  "  tremble  in  the 
mam,.  net  urn  "  lor  the  mistakes  which 

are  not  of  assaj  ing,  unless  it  he  that  the 
assayer  is  responsible  for  the  melting, 
sampling  and  evaluating  the  gold  bullion,  in 
which  case  it  is  the  assayer-melter-clerK 
m  w  h     should  he  blamed. 

Now  ha  the  points  mentioned  in  the  dis- 
cussion at    the   list    meeting  of  tin-  Society. 

Sampling.     The  three  mel  hods  commonlj 
employ  ed  ai  e  :  — 
i  I )   I  Up  samples. 

-     (  'hp  or  chip  samples,   and 

■     Drill  sampli 
These    samples    may    or    ma\     nol     1 1  nlv 
represent    the    bullion    sampled    for   the    fol- 
lowing   reasi  ns :  — 

Dip  S, mi j:\cs.  ||  t  he  bullion  is  melted  at 
i  he  correct  temporal  no-  and  properlj  st  irred 
the  dip  taken  should  represent  t  he  mass  of 
the   hiil'iion,.  pro\  ided   the   bullion   is   p< 

immediately     alter     dipping.        This     is     ini 

■nt  in  ordi  r  that  t  here  should  be  no 
time  for  further  refinement  of  the  bulli<  n 
by  the  fluxes  <  r  reduction  i  f  oxides  by  the 
plumbago  crucible.  The  din  sample  may 
not  represent  the  mas.  ,.|  the  bullion  because 
fomnared  to  the  result  ing  ho  ol  bullion  the 
J ip  has  ;i  large  Burface  and  so  oxidation  has 
a  greater  effect  on  the  dm  than  on  the  bar 
during  t  he  t  ime  that  elapses  before  auench- 

ing.      Again,   if  tl xides   are   dissolved    in 

quenching  the  din  i-  pni  tiallj  refined,  if  the 
aie  not  d;ss  l\,.,|  the  dip  i-  debased. 
Also  a  little  slag  adhering  to  the  dip  will 
vitiate  the  assi\  if  not  carefully  removed 
from  the  assy\  piece, 


Clip  "i-  ('hip  Sum  pits. — Tli  ise  can  onlj  be 
taken  from  bullion  which  is  horn   [  it 

any  liquation  has  taken  place  they  are 
unreliable.  A  good  method  ol  taking  this 
class  i  ;   sample  is  to  clean  the  outei  surface 

the  bar  where  the  sample  is  to  be  taken 
with  a   file  or  scratch   brush,  and  take  the 

-ample    over    a     moderate    depth     an  1     1 ; 1 1  _ 

area. 

hull     Samples. — These     are     similar     bo 

clip  "  samples,  hut  are  more  difficult  to 
take,  particularly  when  large  numbers 
samples  have  to  he  taken.  Unless  great 
care  is  exercised  they  are  liable  to  con- 
tamination. I  Mill  samples  are  conveniently 
lor  sampling  a  bar  which  is  suspected 
mil;   non-homogene  ais,  and  which   it   i - 

•  e.  nvenienl  to  melt .     A  sufficient  number 
:    samples    can    be    made    to  give  a   fairly 
.-  ccurate  result  on  such  a  bar. 

Ti  summarise  it  may  he  stated  that  no 
one  method  ol  sampling  cold  bullion  is  ap- 
plicable  to  all   classes  of  hllllioli    pi     duce  I    bj 

the  various  mine-      Generally,  a  dip  sample 

gives  a  slightly  high  result,  and  a  clip  sample 
a    slightly    low    result;    dlill    samples    are    ir  t 

Used     to     any     c\tell1      \\  hole     lal'LIC    HUmbe' 

samples  i  i  all  classes  of  bullion  are  taken. 
The  word  "slightly  "  has  been  used  above 
b  icause  ii  is  only  by  examining  a  large 
number  ot  result  -  that  the  difference  can  l>  • 
ed.  With  fine  gold  it  is  a  differenl 
matter  as  it  makes  no  practical  difference  if 
a  dip,  (dip  or  drill  sample  is  taken  provided 
all  precautions  are  taken  with  each  kind  of 

-ample. 

I.'.  •  n  nee  was  made  to  the  refinery  which 
is  being  established,  and.  therefore,  a  brief 

n  ■<■■  ini  ift  he  met  hods  to  be  used  will  pro- 
hahh  he  <  '  interest  to  the  members  <  f  this 
Si  ciety. 

In  order  to  illustrate  the  points  under  dis- 
cussion,    let     us    consider    what     is    likeh 
hamuli   to  a    liar  i  if  bullion. 

The    bar    will    he    melted    with    suitable 

tlll\es,    aild     W  hell    at     the    e     I  I  ,■   ■)     t  e  I  1 1  I  lel'a  t  U  1"  ! 

will    he   thoroughly    mixed    with   a    speciallv 
shaiied  plumbago  stirrer  which  has  the  effect 
ol  lifting  the  molten  metal  from  the  bottom 
«.i  t he  crucible,  not  simph   setting  un  a  cii 
cular    mot  ion     In    the    molten    metal.       Dip 
simples  will   then   he  taken   with   a  dipnine 
nst ructed  that  the  samples  will  be 
taken  simultaneously    from  different   depths 
ol     the     molten     metal.       The    dips    will     lie 
quenched    in    water   and    flu-    bullion    after 
pouring  inii    ingots  ,  t  :;nii  :;:,ii  ,,/s.  weii 
will  be  quenched  in  water  slightly  acid 
with  sulphuric  acid. 
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The  bars  after  cleaning  will  be  sampled  in 

as  by  baking  clip 

samples    from    different    ing<  ts        Hall    the 

number  i  f  clip  samples  and  half  the  number 

of    the    dip    samples    will  I     tn    one 

nil   the   r<  maiuder  of   the  samples 

will    be    sent     to    another    assayer.       Bach 

'■  ill  obtain  his  results  by  using  dif- 

ol  apparatus  and 

different   methods  ol   weighing  and  different 

surcharge  correc- 
ts ns.  In  fact .  the  assay  rep<  i  is  will  be 
obtained  in  different  assay  offices  using 
methods  as  different  a  ble  in  bullion 

assaying.      Then    if.    when    the    reports    l>> 
each  assayer  are  finally  brought  together,  it 
md   that   the  clip  .■   within 

limits,    and    the    dip    assays    agree    within 
limits,   and   finally   if  the   mean  of  the  clip 
rep<  >rt  s  and  the  m<  an  of  the  dip  repi 
within  certain  limits,   the  mean  of  the  clip 
and  dip  -  taken  as  the  finem  ■ 

the  bar. 

If  for  any  reason  the  sssa)   report  on  any 
sample   is  suspected  of  being   inaccurate,   a 
— ,-.\    l-  made  <  n  the  same  Bample, 
and   if  the  inaccuracy  of  the  original  r< 

nfirmed,  the  new  i  >sult  is  substituted 
before  obtaining  the  final  result. 

When  the  various  assay  reports  consid 
.-is  above  di  uol  agree,  the  bar  is  subjected 
irther  treatment  which  may  consisl  ot 
remelting  the  liars  obtained  or  subjecting 
them  to  a  preliminary  refining.  Generally, 
when  c<  nc<  rdant  assay  results  are  not  ob- 
tained the  cause  is  due  to  the  presence  of 
an    •  se    metals    which    must    be 

ved  before  concordanl  assay  results  can 
be  obtained;  this  is  done  by  a  preliminary 
refining. 

It  is  important  to  n<  tice  that  the  r<  finen 
will  not  trust  to  dip  samples  alone.  The  dip 
samples  In  cine  separated  from  the  bars 
re  final  despatch  to  the  assayers,  and 
hence  there  are  | — abilities  of  transposi- 
tions. Therefore,  clip  samples  are  always 
sent  iii  conjunction  with  dip  samples  to  make 
an  error  oi  this  nature  easily  detected 

The  writer  lias  1 n  concerned   with   the 

meltii  nline    and  assayii 

hundred  thousand  Wars  of  bullion.     Mist 
have  <  L'curred  in  some  of  the  operations,  but 

with    the    system    used    these    have    1 n 

quickly  detected,  and  in  all  cases  the  final 
official   return   to   t he   pr<  ducer  baa   1"  en  ol 
unnuest  ii  ned  accuracy. 
The    ab<  \ e    remarks    about    the    refii 

have   necessaril)    been    very   brief; 
■  ef  that   mention  has  not 
made  of  all  the   precaut  en  to 

ensui  LCCuraC)   and   to  avoid   all   kinds 


<  t    mistakes       Such   ,1 

oi    checking  adjustn 

balai  t)  ing    tin 

i    check-  i 

ibjecl     tor    a    contribution    '• 

;th   Mr.   Wil 
n   that    with   the  establishment   oi   the 
rtand  refiner)    an  effort   should   be  mad 
standardise  methods  in  all  the 
along    the    R<  It    ma)  n    foi 

granted    that    the    refinery    staff   \\  ill    i 
tunes     be     pi 

methods,     tn  this  c<  nnection  it  may  int 
members  ol  this  B 

tion  of  the  equipment  of  the  refinery  coi 
I    tro)    weights  and   assa)    we 

standardise!       by       the       National       l*h) 

Laboratory,  so  that  in  due  course  it  should 
be    possible    to    arran^  periodical 

checking  of  weights.       Also  the  refinery  will 
have  a  tine  gold  trial  plate  certified  !■ 
Hoard  of  Trade,  England.    This  will  be 
tor   assaying    tine   gold    used    to  obtaii 
charge  dil  and  no  di  aibt  s<  u 

assa)    offices   alone    the    Reef  will   he   a! 

•  'id  for  t  he  bullion  assay  which 
has  been  standardised  against  the   B 
Trade  standard. 

In  the  ■   discussion  mention 

made  of  platinum   parting  apparatus.     The 
refinery   will   use   platinum   parting   tra; 
pari  72  assays  at  one  time.     With  platinum 
,-it    £26  per  ounce  such  a   tray,   without   the 
caps,  cost    £257;  a   full  set      f  ~'l  platinum 
cups   for  such  a  tra\    costs  another   6221         \ 
ver)    satisfactory   arrangement   is  t..  ha 
platinum    tray   and   silica    cups.     The   silica 
cups   cost    about    •"''  -   each  against 
each    for  platinum   (Mips,   and   are   probably 
better   for  working,   the   gold 
adhering  to  the  silica  as  the)   sometimes  'I" 
to  the  platinum. 

The  meeting  t  hen  tei  minal 


Notices  and  Abstracts  of  Articles  and 
Papers. 


f'HKMISTIIV 


Carbon    I'i  \'  b      lis    Paon 

M   black    new   manufactured    in 
tli.-   I 
i-  in.    hi    v.  huh    the    black     from    n  itui 

ipon   the   smooth   ai 
channels  bv  means  of  burners  '■'•  in.   to   t   in 
them.       The    channels   are    in  in  red    in    tab! 

.'.    the  deposited   bl 

The    quality    ef    ti- 
n-it h  the  :unnni l  and 

dance   with   the 

•  on. I' 

•    higher     homo 
yieldi  rature 
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of  the  channels  is  maintained  at  about  300  C.  A1 
the  present  time  only  relatively  small  quantities 
of  lampblack  are  used  for  printers'  ink,  and  then 
only  in  admixture  with  carbon  black.  Carbon 
black  is  used  in  rubber  mixings  and  in  the  paint 
trade;  its  sp.  gr.  is  IS  and  it  has  a  greater  tinting 
and     cover  ity     than     any     other     black. 

7  /-.-   The  tinting  strength  and  colour 

timated  by  comparison  with  a  standard  black, 
the  former  with  a  mixture  of  the  black  and  zinc 
oxide  and  the  latter  with  the  black  itself,  in  both 
cases  mixed  with  oil.  Chemical  tests  include  those 
for  moisture,  ash.  and  acetone  extract.  An  acetone 
extract  e.v  adicatea  adulteration  with 

a  poorly  calcined  lampblack.  A  sample  containing 
more  than  0'2%  ash  is  probably  adulterated  with 
mineral  black  or  charcoal.  Most  blacks  for  ink 
contain  2  ture,  though  certain  kinds  may 

contain  up  I     ■  Some  blai  ka  will  absorb  as  much 

of  their   weight  of  moisture.     Specifications 
are  suggested   for   printing   ink,    rubber,   and   paint. 
t   the   torsion    viscosimeter    will    indicate 
the  b  i    a   black   in   practice.     When  equal 

■     blacks    with    the    same    amount    of    raw 

I    oil    are   tested    by    means   of    MacMichael's 

n  by  those 
kinds  valued  by  ink  makers  for  their  "  length." 
Chemical  analysis:   Carbon   blacks   contain   85       to 

amorphous  carbon,  1  to  7  wati  r,  0*5  to 
U'S  .,  hydrogen,  and  2%  to  8%  oxygen  (partly  as 
CO  ami  CO,,  partly  as  fixed  oxygen).  A  black 
yielding  a  "  long  "  ink  is  usually  low  in  carbon 
and  high  in  volatile  matter  and  oxygen,  whilst 
"shorter"  Marks  show  the  reverse.  Typic  I 
analys  iven.     As  a  rule.  "  long"  blacks  are 

more  hygroscopic  than  "  short  "  blacks.  They  may 
al    i  b  uished  microscopically  in  freahly-pre 

i  mixtures  with  theb  lithographic  varnish, 
"short"  blacks  gradually  agglomerating  into 
groups  of  20  to  loo  particles,  whereas  the  particles 
of  "long  "  blacks  remain  completely  dispersed  after 
several   hours."     G.    St.    I     PERROTT  AND   I!.   Tim  - 

/.   Ind.   Eng.  Che.ni.,  1920,   It,  324-331.— -Jour. 
Chem.     Ind.,     31st     May,     1920,     p.     377a 
(J.    A     W.) 


are     consistently     about  i     low. — J.     T. 

Gkissom,  J.  Ind.  Eng.  Chem,  1920,  12,  172-173.— 
Jour.  Soc.  Chem.  1ml.,  15th  May,  1920,  p.  W_>\. 
.1     A.    W.) 


Indicators    \m>  Thetb    Industrial  Application. 
-   "  In    the    precipitation    of    anthranilic    acid    from 
its  alkaline  solution  by  the  .-1(1111(11111  of  mineral 
an   acid    reaction    to   methyl  red    indicates   thai    the 
end-point    is    approached  ;    on    further    addition    of 
acid   the  point   of  maximum   precipitation   is  shown 
by    an    acid    reaction    to    thymol-blue.     Thymolsul- 
phophthalein  is  a  ue  ful  indicator  in  the  "  liming 
of    sulphonation    mixtures;    a    red    coloration    indi 
a.id    is    still    present.     When    the 
indicator    .-hows    a    yellow    colour    the    end  point    is 

near,    whilst    a    blue    colour    shows    that     the    mixture 

is  alkaline.  Dibromocresolsulphophthalein  or  dibro 
mothymolsulphophthalein  may  be  used  as  Bubstt- 
:  the  former  changes  from  yellow 
to  purple  and  the  latter  from  vellow  to  blue." — 
M  \  l.i  i  -.  ./.  Ind.  Eng.  Chem.,  1920,  It,  273 
274.— ,/,,,/r.  Soc.  Chem.  Ind.,  15th  dune,  1920, 
,,     130a      (J      \     W  | 

'1*  in-        FORMALDEHYDE        METHOD       Ok       TITRATING 

Ammonium   Nttrate.  ■ -"  Neutral  20%  formaldehyde 

solution   is  added   to  the  ammonium   nitrate  solution, 
the    mixture    heated    to    60      C,    and    titrated     with 

sodium  hydro     I           ition,     using     phenol 

phthalein     as  indicator.     The     reaction 

according    to  the    equation:    61   II  0-|  i\ll   NO    • 

H  \        IV,  N<>    •   loll   «•        The    results 


METALLURGY. 


l:i    i  .i   Developments  of  the  Electrn    Furnace. 
— "  In     no     branch     of     metallurgy     have     greater 
advances    been    made    (Uning    the    war    than    in    the 
development    and    use    of    alloys,    such    as    those   of 
nickel,  chromium,   molybdenum,  or  manganese,  and 
the    electric    furnace    has    been    responsible    in    most 
for    both    the    reduction    of    these    refractory 
metals    from    their    ores    and    the    subsequent    manu- 
facture  of    the    alloy    steels    for   these   special    pur- 
Newcastle  has  been  the  principal  centre  for 
the    reduction    of    chromium,    tungsten,   and    molyb 
denum    ores,    and    at    the    time    of    the    Armistice 
works     were     in     regular     operation     of     sufficient 
capacity   to  produce    Britain's   war  requirements  of 
■    Bential  metals. 

In  101  i  the  quantity  of  enei 
furnaces  in  Britain,  excluding  those  used  for 
aluminium,  was  probably  less  than  II. (Kill  h.p.,  but 
on  the  day  of  the  Armistice  the  total  capacity  was 
in  excess  of  150,000  h.p.,  of  which  135,000  h.p.  was 
producing  steel,  and  18,000  h.p.  was  workinj 
the  reduction  of  chromium  and  tungsten  ores.  On 
the  day  of  the  Armistice  electric  energy  was  being 
consumed  at  the  rate  of  nearly  3,000,000  kw.  hra 
per  annum  for  this  purpose  alone.  The  electric 
steel  production  had  then  reached  a  total  of  over 
'.'00,000  tons  per  annum 

The  tendency  in  electric-furnace  design  is  rather 
to  increase  the  power  of  transformers  on  furnaces 
of  moderate  capacity  than  to  build  large  furnaces 
One  limiting  factor  is  the  size  of  electrodes  that 
can  be  conveniently  employed,  but  if  there  be  any 
d    for   larger   furnaces,   there  is   no  objection 

to     the     use     of     six     or     more     electrodes.        If 

i  mnages  of  electrically-refined  Bteel  are  wanted,  it 
tomary  to  refine  steel  previously  melted  and 
I  bj    i  he  1 1  >   Thomas  process,  and  in 

that    case    the    electric    furnace     need     never    be    of 
Mian    25    tons   capacity,    which    is   the   1 
used  for  these  proi  • 
There    are    technical    disadvantages    in    eh 
furnaces    of     more      than      25      tons      or    more    than 

3,000  kw.  capacity,  and  there  is  no  advantage  in 
using  the  furnaces  of  6,000-7,000  kw.  which  have 
been    recommended    abroad    for   making   alloys   and 

carbide.       In    most    furnaces   of    the   arc    type,    re_'ula 

ti >f  load   is  effected  by  variation  of  the  an 

either  by  hand  or  automatic  regulation.  The  latter 
system  has  probably  been  more  highly  developed 
in  this  than  in  any  other  country,  owing  to  the 
high  cost  of  power.  and  the  system  by  which 
individual  furnaces  are  kept  at  any  desired  contant 
load  by  Thury  automatic  regulators  is  widely 
applied.  The  regulation  also  materially  assists  in 
keeping  both  the  composition  of  the  bath  and  tem- 
perature  of  the  furnace  within  desired  limits.  In 
addition,  the  regulation  of  a  batten  of  furnaces 
by    a     master    instrument     is    of    especial    interest     to 

power  prod  I   those  who  pay  for  energy  ol 

a  maximum  demand  basis.  An  instrument  is  find- 
ing application  which  will  keep  the  total  load  of  I 
of  furnaces  within  desired  limits  by  slight  lv 
reducing  the  load  on  the  furnaces  if  the  demand 
at  any  time  exceeds  the  total  load  which  the  b1 
engineer  or  the  power  contract  may  set  as  maximum 
total    load    to   be   utilised.      Individual    fui 

removed     from     the     influence     of     the    master 
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regulator    by    drawing    ;i    switch,    but    the    energy 

bed   by  that    furnace  is  always  included   in  the 

total    power    which    the    regulator    will    allow     the 

furnai -es    to    ;il>s<irb. 

There  are  great  advantages  in  establishing  certain 
electro  metallurgical   processes   in    England,   in   spite 
of  the  lack  of   water  power,   for  this  count!*] 
highly    favoured    with   the  other   essentials    foi 
industry    that    the    supposed    advantagi 
cheap   hydroelectric  energy   are   counterbalanced    in 
the  case  of  many  processes  in  which  skill  and  cheap 
raw   materials  are    important    factors;   consequently 
power    economically     generated     from    steam     and 
efficiently  distributed  may   form  the  basis  of  many 
electro-chemical    industi  ies. 

The  production  of  aluminium,  ferro-silicon,  and 
carbide  are  industries  for  which  water  power  is 
usually  essential,  but  in  steel-making  the  quantit} 
of  energy  used  is  comparatively  small,  and  the  skill 
and  special  plant  required  for  its  treatn  ent  are  bo 
great,  that  the  local  advantages  of  England  out- 
weigh the  advantages  of  low-power  cost  abroad 
Processes  such  as  steel-making  that  only  use  about 
40  per  cent,  load  factor,  i.e.,  four-tenths  of  the 
possible  output  of  the  plant  reserved  for  their  use. 
are  more  suitable  for  steam  stations  which  have 
low  capital  expenditure  and  high  running  costs, 
rather  than  hydro-electric  stations,  which  involve 
the  outlay  of  large  sums  for  capital  account,  but 
small    operating   expenses. 

The  next  immediate  development  will  probably 
be  the  general  application  of  electric  smelting  to 
the  treatment  of  complex  zinc  ores  and  the  gradual 
improvement  of  existing  processes  in  the  develop 
ment  of  power  and  utilisation  of  the  fuel  we  now 
waste.  Further,  the  phenomenal  growth  in  the 
world's  consumption  of  aluminium  and  tin 
possibilities  of  its  alloys  offer  a  fruitful  field  for 
investigation   and   industrial  enterprise. 

Electro-metallurgy  is  still  in  its  infancy,  but  its 
growth  is  rapid.  Abroad,  generating  stations  of 
100,000  h.p.  are  being  used  exclusively  in  single 
industries,  and  electro-metallurgical  centres,  absorb- 
ing several  hundred  thousand  h.p.,  are  being 
developed  in  various  countries,  while  many  similar 
projects  are  under  consideration." — D.  F.  Campbell, 
Iron  and  ('<><il  Trades'  Review,  July  16,  1920,  p.  77. 
(J     A.    W. 


sulphate    150    gm  .    sulphui  i< 
to    1    litre.      I  mi 

I      \     \\ 


\  I  M.I   M       Wlllil'.  \ 

cal   factor}    at    I  Ni 

a   nev.  which  entirely    | 

tion  ii  if  aluminium,  and  produ 

which  is  of  the  same  strength  as  the  n 

and  can  be  rolled  and  hammered      The  metl 

.ippln  able  t 

chiefly    on     the    admixture    of    ..     -mall    qu 

fluorine  t>.  the  ordinary  flux  m 
chloride  of  potash,  12  part.-  of  i  hli 
■i   parts   of   sulphate   oi    p  ■■     h.     This   fl  i 
may   be   u8»  d    is   a   pov  der  mixed   with   » 
I  -  under  the  acetj  lene  flame 

the    aluminium    and    fully    protects    the    I 

from    the    air.      A    pel  fei  I  Ij    h  joint- 

is  obtained  with  the  md  withou 

of  impurities  entering.     The  flu     can 
m    crucibles    for    melting    scrap    aluminium, 

•  iially  prevents  any  loss  of  mi  i  ition 

— Anon.— I  ml.    /■:>!</..    2nd    October,    1920,    p 
,.l.   A.  wo 


Nickel    Platinc    Aluminium. — According     to     a 

presented    to    the    Academie     des     Sciences, 

published   in    La   Terhvigui    Modern1',   Messrs.    Leon 

Guillet   and   Maxime   Gasnier   have   solved   the  diffi 

cult  problem  of  depositing  nickel  on  aluminium. 
The  surface  of  the  metal  is  first  -and  blasted, 
with  sand  that  is  passed  through  a  sieve  with 
•i '.'  mm.  meshes,  under  an  air  pressure  of  1500 
gm.  per  <  ni  A  deposit  of  nickel  0006  mm  thick 
en  made,  with  a  current  of  0'8  ampere  per 
dm     for    half    an    hour,    after    which    a    ■ 

r    is    applied,    002    mm    thick,    tl pi 

i    boms    with   a   current    of    1    ampere   pel 
dm         The   copper    is    then    polished,    plated    with 
nickel    0'005    mm.    thick    (0"5   ampere    per   dm 
one  hour)  and   the  nickel   i-   polished.    This   pi 

a  smooth  adherent  coating,  passing  mechani- 
ind  chemical  tests,  and  not  only  ensures  tie- 
durable  protection  of  the  aluminium,  but  also 
enables  it  to  be  .-old. -red  by  the  ordinary  proi 
The  nickel  bath  consists  of  Bulphate  n\  nickel. 
I~>u  gm.,  double  sulphate  of  nickel  and  ammonia 
mi.,  water  to  1   litre;  the  coppei   bath  of  copper 


Bullion   Assaying. — "  In  making  bullion  .*. 
considerable     trouble     is    often     encountered     from 
bumping    in    the    flask,    even    when    means   are    taken 
to   prevent    it.      The    standard    platinum    cups   and 
tray  are  not   a  solution  of  all  difficulties,   foi 

cornets     can     break     up     in     platinum     cups     a>     well 

ns    stick    to    them,    if    not    manipulated    with    the 
utmost   care.      I    have   found    from   experience  that 

the     boiling    and     parting,     as     v.  ell     as    the    washing 
of   the    cornet,    can    I  I    on    in    a    high- 

form   porcelain   crucible  or  cup.   glazed    inside  and 

outside         I  Ii      crucible    should    lie    at    hast     ljin.     ill 
diameter  across  the   top,    1  high  and  of  at 

least  30  ce.  capacity.     The  upward  outward  sloping 
sides    allow    the    bubbles    fiee    egression,   thus    pre 
venting   any   serious   bumping  or   upsetting.      With 
the   flask  the  top  is  the  narrowest    part  ;  the 
and    bubbles    on    ascending    are    comprei 

the     sides,     and     bumping     sets     in     no     mattei 
many  burnt  peas  or  lentils  are  used."     I.'    Win  mm:. 
Eng.    inn!    Mm.    Journal,    Jul}     24,     1920,    p      158 
(If.    A.    W.j 


MINING 


Field    Microscope    roa    Mining    Eni 
\  to  a  paper  pi  esented  bj   I  >r.  \\     M >  ron 

Davy,    of     Cambridge,     Mass.,     to    the    Amei 

Institute    of    Mining    and    Metallurgy,    the    simplest 

microscope    obtainable    is    intended    for    laboi 

id    is    much    too    bulky    for    thi  field 

equipment         Met  hods     pi  eviou    j 

polishing   specimens    have    neo  ectrically 

driven    lap   wheels,   which   are    found   only    in    per 

manent     installations.        Hi 

that    the   subject    has    been    looked    up*  i 
too  invoh  ed  for  the  field. 
To    overcome    these    difficult 

aed    in  cut  tit    that    '  I   highly   useful 

■ 
tion     and     weighing     onl  I  The 

magnification   obtainable 

which   has   been    found    to   be   well 

work  of  all   kinds;  but   this  can   b  vithin 

wide  limits  by  i  hanges  in  the 
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which  are  of  the  general  type  common  in  most 
metallographic  microscopes.  The  optical  principle 
involved  and  the  arrangement  in  use  are  shown  in 
the  acci  mpanying  illustr:  I 


The  materials  for  hand  polishing  include  a  coarse 
carborundum    grinding     stone,     a    square   plate    of 
linen,   a  cham  d    block,   and   tins  of 

nine   powders.     The  entire  outfit    is  compactlj 
imall  case.     To  prepare  a  Bpei 
for    examination,    a    surface    •_'    to    lin.    Bquare    i 
r.hipped   Hal    with  a  hammer  and  then  ground   to  • 
plane  Burface  upon  the  cutting  Btone.     All  grinding 
and   polishing,  except  mi  leather,  ia  doni  car 

being  taken  that  the  specimen  does  net  become 
heated  because  the  sulphides  undergo  alteration 
under  t  he  heal  a\  excessi  e  fi  it  I  ion.  All  rubbing  is 
done  i  ti  path  to  prevent    parallel  scratching 

and  grooving  of  both  the  specimen  and  the  p 
ing  surface.     After  careful   washing,  the  specimen 
,i,id  n  i  hi  the  plate  glass,  using  a  thin 

'  ical    alundum    and    water. 
For  examination,  the  polished  Bpecimen  is  pushed 
into   the    lump   of    modelling    clay    in    the    levi 

The  tube,  with  its  in  e    1 1  ly,  and  Bpe  imen. 
itcd    and    pushed    firmlj    down   on   anj 
surf  ice.    thus    bringing    the    polished    Bection    flush 
with  the  top  of  the  Burrounding  tube. 

I'll.'  reagents  used  in  identifying  the  minerals  on 
:,   polished  'I  N( '  ■  "■"•  i'": 

cent  rated    acid    (sp.   gr.     =    1-  12)   and   mie   | 

IK'l.    one    •  ntrated    a<  ;r 

1.19)    and    one    part     water:    (3)    KCN,    '-'•)    pel 

solution    in    water:    (I)    FeCl,,    20    per    cent      solution 

in   watei  :      i     HgClj,   Batui  ited   solution   in 


(6)  KOH,  saturated  solution  in  water.  These 
reagents  are  conveniently  applied  to  the  polished 
surface  by  the  use  of  a  pipette  with  a  fine  capillary 
opening  and  fitted  with  a  small  rubber  bulb." 
w  M.  Daw,  /.  and  C.I  Review,  Sept.  3,  1920, 
p.   303.      id.    A.    W.) 


Kim  LTOBS   FOB   Carbon  Dioxide  and  Oxygen. — 

Tin-   is.    Bureau  of  Mines  lias  evolved  three  types 
of      portable     indicators     in      its     chemical     research 
laboratory   at    the    Pittsburgh    Station.      One   detei 
mines  the   ('<>  .    content   in  the  air,  one   determines 

it  in  tine  gases,  and  the  third  determines  the 
oxygen  content  of  the  air.  The  indicators  are  of 
ji>;it  value  to  persons  who  have  to  work  in  on,- 
lined  situations,  or  in  the  presence  of  flue  _ 
Increase  of  CO  and  decrease  of  oxygen  content 
in  air  always  occur  together  as  when  there  is  a 
fire,    or    numbers    of    men    breathe    in    a    confined 

space,  or  when  surface  oxidation  of  coal  takes 
place  in  n  coal  mine.  When  a  man  breathes  air 
containing  more  than  2%  of  CO  his  working 
efficiency  is  reduced  :  and  he  is  in  real  danger  when 
the  air  he  breathes  contains  more  than  t  ,,  of  ( '(  ) 
or    less    than    13%    of    oxygen.       The    efficiency    of    all 

fuels   is   greatest    when   oxidation    is   complete   and 

this    condition     holds    when     the     flue     eases    have     a 

high    ('ii.    content.      It    is    important    therefore    to 
make  frequent  determination  of  CO.  in   flue  gases, 

hence  the  value  of  a  simple  and  portable  instill 
ment  for  the  purpose.  —  Indian  /•,'//</..  Nov.  20,  1920, 
p.   286.      (J.   A.    W.) 


MISCELLANEOl  S. 


\'.u  i  i    in    Coal  Dust. — The  principal  seat  of  the 

South  Wales  coal  hrnpietting  or  patent  fuel  trade 
is    Swansea,    where    there    arc    nine    works    at     p 

in  operation,  including  the  largest  single  fuel  works 
in  the  world.  Important  works  are  to  be  found 
also    at    Cardiff,    Port    Talbot    and    Newport,    and 

smaller    ones    at    other    places.       There    are    in    all     1" 

such    works   now    operating    in    South   Wales:   three 

additional     large    works    are    in     process    of    election. 

and  several  others  are  projected.  The  total  output 
at  the  existing  works  is  approximately  13,000  tons 
per   day. 

The      magnitude      of      the      industry      which       has 

gradually  crown   up   f verj    small   beginnings  is 

demonstrated  by  the  present  output  figure  already 
mentioned,    while    its    importance    as    an    auxiliary 

to   the   South    Wales   COal   trade  cannot    easily    1 \  er 

estimated.  It  is  true  that  while  the  patent  fuel 
trade  has  been  growing  up.  new  and  improved 
methods  for  the  utilisation  of  small  coal  in  boiler- 
firing  have  been  continually  introduced,  and  in  the 
case  of  those  qualities  best  adapted  to  the  pnrpos' 
the  quantity  used  in  foundry  coke  and  by-product 
installations  is  very  greatly  increased:  hut  never 
theless    it    is   probably    not    an   exaggeration   to  saj 

that     if    the    fuel    works    were    to    cease    operate 

great  manj  South  Wales  collieries  would  find  it 
impossible  to  continue  working,  because  they  would 

have    i itlet    for   their   small    coal,   and    present  da) 

conditions  would  make  it  quite  impossible  for  them 
to   revert    to   the   pre  fuel   system   of   regarding   the 

Small    coal    as    waste    to    he   paid    for  out    of    the 
o:i    the    lai 

Main    Processes. — There    arc    several    methods    in 
foi       the      manufacture      of      patent      fuel,      and 

innumerable   patents  have  been   taken  out    for   pro 
oi     varying    merit    during    tlm    past    half  ecu 
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tiny,  but .  broadly  speaking,  all  the  Bysteme  in 
current  use  in  South  Wales  are  variants  of  one 
method,  involving  the  use  of  several  successive  pro 
ami  representing  the  experience  of  50  years 
of    investigation. 

It  would  be  out  nt  place  to  mention  here  the 
[mints  of  difference  between  the  different  methods, 
or  their  advantages  and  disadvantages,  or  to  enter 
iiitn  any  technical  description  of  the  pi 
the  machinery  used  in  carrying  them  out.  It  will 
.thi  unt  tu  explain  in  general  terms  the  five 
principal    -  manufacture. 

First,    the    small    coal    as   received    from    thi 
liery    is   washed    to    free    it    from    stone,    slag,    and 
other    extraneous    matter,    and    during    this   pi 

ilso  separated   into  different   sizes,   the 
of    which   command    a   ready   sale  at    good    pri 
washed     nuts     and     washed     beans.        In     this    COIUieC 

bion  it  should  be  borne  in  mind  that  all  the  coals 
used  in  fuel  manufacture  are  of  first  class  quality, 
and.  therefore,  the  washed  nuts  and  beans,  t'r. 
they  are  from  all  foreign  matter,  form  a  very 
superior  article  for  use  wherever  a  really  high- 
grade  coal  is  required.  The  fine  dust,  or  duff, 
which  remain.-  after  the  stmies  and  sized  coals  are 
extracted  is  then  dried  and  delivered  into  the 
factory   bins. 

The  second   stage   is  the  mixing  of  the  coal   wi  h 

kgglutinant     or      binder.        Scores    of    different 

binders,    of    all    sorts    and    descriptions,    have    been 

at   different   times   with   varying   success,  but 

the   experience   of    half    a   century    has   shown   that 

the    best    binder    obtainable    up    to    the    present    is 

coal-tar  pitch,  and  this  is  the  article  which   is  now 

universally     employed     for    the    purpose,     although 

Bome    manufacturers  employ   a   small   proportion    of 

other    materials    in    addition    to    pitch.        The    pitch 

is    crushed    to    a    suitable    size    and    mixed    with    the 

coal   in  the  proportions  of  about   eight   parts  of  the 

to  92  of  the  latter. 

The  third  stage  is  the  grinding  of  the  mixture 
of  coal  and  pitch  to  a  small  and  uniform  size,  and 
during  this  process  of  grinding  the  mixing  of  the 
particles  of  the  different  materials  becomes  very 
intimate.  This  is  a  point  of  great  import 
since  it  is  essential  that  when  the  pitch  is  subse 
quently  liquefied  by  the  application  of  heat,  every 
particle  of  coal,  however  minute,  should  be  entirely 
covered  by  a  thin  film  of  pitch.  Failure  to  attain 
this  object  would  mean  that  the  finished  article 
would  lack  the  solidity  and  homogeneity  which  are 
notable    features   of    South    Wale.-    patent    fuel. 

The     next     step     i.-    the     heating    of    the     mixture 
by     means     of      superhl   ited      steam.      and     the     final 

the     pressing    of    the    warm.     "  sticky 
mixture      into     hard,      dense,      well-finished      blocks, 
u.-ually    of    workmanlike    and    pleasing    appearance. 
By    far    the    |  portion    of    the    Smith    Wales 

output  is  turned  out  in  the  form  of  rectangular 
blocks   of    varying   dimensions,    weighing   from   ''lb 

to  28lb.  each  :  but  of  late  vears  Bome  makers  have 
turned  their  attention  to  tin-  production  of  OVOldfi 
or   boulets     small   •  !gg  Bhaped    blocks. 

It    will    l,e    seen    that     from    tin-    time    of    the    arrival 
at     the     factory     of     the     coal     and     pitch     until     the 

delivery  from  the  press  of  the  finished  article,  the 
whole   of   the   treatment    is   effected    bv    machinery, 

and  it  may  be  remarked  in  passing  that  the  plant 
(Wed     in    a     modern     fuel     works    is    r»f    a     heavy    and 

powerful  type,  ami  much  of  it  i-  of  a  iii'  -  - 1  ingeni 
on.-  and  interesting  description.  The  subsequent 
operations  necessary  to  the  disposal  of  the  fuel  in 
truck  m-  mi  board  ship  oresent  difficulties  which 
up  to  the  present  it  ha-  bei  n  found  impossible  to 
deal    with    hv    mechanical    means.       The    fuel, 


fore,    i-    removed    from   the   press  -   and 

trolley-  by   manual   labour;  the  trol  owed 

id  under  load   for  a  length  of  time  sufficient 

to  permit  of  the  cooling  of  the  fu  1  and  the  i 

tion  ,,f  the  moisture  on  of 

and  the\    are  then   -bin-   on   board   ship   by 

mean.-  of  el,-,  ti  i,    01    hydraulii  d   the  fu  I 

moved    by    hand    and    carefullv 

The    fuel    produced     in     South'    v 
advai  •    _■  -t     Welsh    coal,    wl 

admittedly    the  finest   in  the  world 

Amongst   thes<  i\    be  mentioi 

1       I  he    proportion    of    .-mall    pi  shipment, 

transportation    and    disch  u 

•  •nt.     in    tl 

coal.      [2)    I  ateiit    fuel   

a  ton  occupying  only  about  34  culm    I 

1")  cubic  feet   in  the  case  of   1  i 

to  it.-  regular  shape  it  can  be  •■■  n  the 

open     in    any    quantity     without     thi  ty    of 

n_'  walls.       1 |    It   is  impel  \  iou 
or    frost,   and    quite    unaff.     | 

and    may.    therefore,    be    stored    for    an    unlimited 
length    of    time,    in    the    open    air,    in    any    cl 
without  suffering  an\    deterioration.     (5)    it   is  quite 
From  all  danger 

Foreign    Market*. — In    addition    to    th. 
patent    fuel    p 
which   have   made   Welsh  coals   famous  all  over  the 
world— high    steam-raising   efficiency,    freedom   from 
smoke,    low    percentage   of   ash,   and   the   quality    ol 
opening  out  well  and  forming  .,  ke  without 

■  ition. 

The     principal     importing     mi  i 
Italy.     Algeria     and     Tunisia,     but    all    the    other 
countries  having  ports  on  the   Medit  West 

Africa     and     Smith     America    are    regular    buyers, 
taking  large  and  constantly   increasing  quantif 

Patent  fuel  finds  it.-  chief  employment  for  rail 
way  purposes,  for  which  it  is  the  combustible  /mi 
excellence,  but  it  is  also  used  with  n  ctory 

results     in     steam     navigation     and  marv 

engines,    .-team    tractors,    and    steam  driven    agricul- 
tural   machinery,    and     for    industrial    ami    doi 
purpi 

Within  the  past  two  or  I 

taken  place  in  the  ownership  of  practically 
every  work.-  in  Smith  Wales,  and  almost  without 
exception   they   are    now    owned    by.   or  closeh 

Bed  with,  oi r  other  of  the  leading  colliery  .-nt. • 

a  development    which  is  significant   testimony 
to   the   importance  of   the  trade   ami    the   pr08p 
it-      future     expansion.       77.        Time*     Timh       <upplr- 

,„>  ,,t,  18th   Dei  ember,  1920       W.   A 


Abstract  of  Patent  Applications. 


'">'■'•  19.      The   <  eiiti.d    Mining   ami    I 

poration,  Ltd.,  and   Walter  Wolstenholme.     Im 

provemeiits  in   reinforcing  cement   and   like  p 
26.11   19 
This  application  refers  to  pip.-,  columns  and  the 
like    made   of    cement    and    other    hardening    i 

•  d.    and     |'  ...         (|p.    UBua] 

reinforcement    of    woven  sheet 

metal    which    mav    or    mav    not    be    perforated,   em 

bedded    within    the   thickness   of    the   pipe.       Th< 

posed    method    of    manufacture    bj 

■  !•  -■  i  ibed. 


1022.19      S.   Fisher.     Improvements  in  mounting  for 
hammer  drills.      IS.  12  19. 

This     application     refers     to     mountings 
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drills  of  the  hammer  type,  in  which  the  hammer 
or  piston  strikes  the  drill  tool,  which  is  held  in 
the  chuck  of  the  machine  by  what  is  necessarily 
a  somewhat  loose  connection,  the  purpose  being  to 
provide  a  self-aligning  drill  Bupport  in  which  ten- 
dency to  lateral  wander  due  to  sagging  of  the  drill 
is  eliminated  or  materially  reduced,  and  in  which 
such  Lateral  wander  as  still  occurs  is  met  by  a 
iponding  movement  of  the  whole  structure. 
According  to  this  application  a  rig  or  rapport 
i  rock  drill  of  the  hammer  type  consists  of  a 
carriage  (supporting  the  drilling  machine)  which 
slides  "ii  a  T  iron  guide  or  cradle.  The  latter  is 
supported  at  its  real  end  on  an  anchor  or  on  a  bar. 
and  the  forward  end  is  suspended  from  the  drill 
n  the  hole  being  drilled  by  a  part  called  the 
•  bridge,"  which  is  provided  with  a  renewable  wear- 
ing piece.  A  toggle  point  for  temporarily  resting 
the  front  end  of  the  rig  on  the  face  during  collaring 
is  also  described. 


35.20.      J.     H.    Btuthi  dge.       Improvements    in    or 
relating  to  tube  mill  liners.     13.1.20. 
This  application   relates  to  improvements  in  tube 
mill  linings  of  the  type  consisting  of  curved  plates 
carrying   projections     to     form     radial    bars,   etc. — 
generally  known  as  the  "  El  Oro  "  types.     'Ilu-  im 
provement    consists   in   providing   lugs   and    r. 
in  Mich  plates  or  units  which,  when  placed  in  posi- 
tion    serve     to     interlock     such     units     and     facilitate 

the  relining  of  the  mill. 


580.20  E.  W.  Robey.  Improvements  relating  to 
1  1.6.20. 
This  application  refers  to  a  combination  with  a 
hopper  or  the  like  from  which  material  is  <lis 
charged  into  a  trough  which  contains  water  sealing 
the    discharge    opening    and    a    conveyor    removing 

the    material,    to    conveyors    in    the    same    trough,    Of 

each    in   a   separate   trough   and   a    device    whereby 

the  material  ma\    he  discharged  to  either  conveyor 

while    the   other    remains    out    of    U86 


1043.20.      W.    I!.    Hume.      An    improved    method    o\ 
ami    means    for  moulding   cement   and    concrete 
bodies.      17.9.20. 
This    application    refers    to   an    improved    method 

of     and     means     for    moulding    '    incut     and     concrete 

bodies,  and  more  particularly  refers  to  the  manu- 
facture of  pipes  which  are  oviform,  oval  or  other 
non-circular  shape  in  section.  Bui  it  is  also  ap 
plicable  to  the  moulding  of  other  structural  bi 

According  to  this  application  mould-  of  the  <le 
Bired  shape  are  mounted  upon  a  circular  table  which 
revolves  in  a  horizontal  plane.     The  tabli    is  carried 

on     wheels    or     rollers    at     the     periphery     which     run 

upon    rails   forming  a   circular  track. 

It  plain  wheel-  are  used  to  cany  the  table,  the 
rails    are    seriated    or    corrugated,    alternatively    if 

the     rails     are     plain,     the     wheels     are     formed     with 


n>: 


5.20.      Cobb    Kid  tin     Reduction    <  nrporation   of 
Canada.     Improvements  in  and   relating  to  the 

method    of    and    apparatus    for    the    reduction    of 
i  20. 

'his  is  an  apnlication  foi  a  process  and  apparatus 
iii.  and  aoplies  to  the  meltim  •»"  metalli 

ol    direct    cut  rent   elei  t  rically. 
'lie    application    covers    inan\    different    ways    ol 
rying  out   the  ni bs,  and   specifically  describes 

apparatus    applying    thereto 


undulations  or  irregularities  on  their  periphery, 
the  object  heing  to  produce  a  "  jarring  "  or 
"  bumping,"  or  a  series  of  vertical  vibrations,  the 
effect  of  which  is  to  closely  pack  or  consolidate  the 
c  oncrete  in  the  moulds. 

■Means  for  driving  the  table  are  described,  also 
a  method  of  supplying  concrete  to  moulds  at  dif- 
ferent points  on  the  table  by  chutes  from  a  central 
elevated  hopper  Any  known  means  for  varying 
the  rotational  Bpeed  of  the  table  may  he  used 


1089.20.  J.  R.  Broadley.  Improvements  in  or 
relating  to  machines  for  grinding  ores, 
minerals,   Btones  and   the   like.     6.10.20. 

The    object    of    this    application    is    to    provide    an 

improved   construction   of  machine   which   combines 

the  functions  of  a  tube  mill  with  those  of  ;> 
li\diaulic  classifier  for  the  purpose-  of  passing  out 
the  ore  when  it  is  ground  sufficiently  hue  and 
retaining  the  ovei 

The  design  of   the   machine   provides   foi   a  tube 
mill  divided  into  two  compartments  l>v  meant 
perforated   diaphragm   plate.      In  the  first   compart 
ment    grinding    is   carried    nn   as   in    usual    pi 
!•    second   compartment,   by   means  of   vanet 
baffles,   functions   as  a   separator  of   the   sufficiently 
ground   ore-   from   the   oversize;   the   former  pa 
out  through  the  end  trunnion  of  the  tube  and  tie- 
latter  being   retained   to  the  grinding   compartment 
foi     further    grinding     by    means    of    a    spiral     in     i 
tube    or    a    .-coop. 


1091.20.     R.  D    Georgt       Process  ami  apparatus  for 
decomposing  heavy  hydrocarbon  oils  into  lighter 

oils.      6.10 
Tin-     application      refers     more     especially     to     the 
production   of   motor  fuel    from   heavy  oils,   the   mini 

feature  being  the  treatment  of  the  oil  under  pie- 
sure  iii  a  c -losed  circuit  with  provision  for  the 
removal    of    the    free    carbon. 

Tie-  oil  to  be  treated  is  pumped  undei  pressure 
(about  'in  lb  i  through  a  coil  which  is  contained 
in  a  chambei  which  receives  the  hot  light  oils 
from  the  distillation.     The  oil  then  passes  through 

a     carbon     extractor      in      the      shape     of     a     vertical 

cylinder  divided  into  two  compartments  bj  a  fine 
mesh   Bcreen.     'The   heavier  oil   and   carbon   settled 

out    of    the    distilled     product    enters    this    chamber 

below  tin-  screen,  which  prevents  the  carbon  u"in_: 

hack  to  the  -till,  and  the  fresh  oil  to  he  treated 
is  ehdive-red  ahove-  the  screen.  Tin-  two  mix  ami 
How  from  an  opening  above  the  screen  tie  a  vertical 
still    which     is    provided    with    a    mechanical    sciapei 

for  removing!  the  carbon  from  the  sides  of  the  still. 

The-    light    oil    vapours    of    the    distillation    passing   to 

the  chamber  first   mentioned,  heat   the-  coil  contain 
in:;  the  incoming  oil,  and  subsequently,  after  allow 
ing  the  heavier  portion  of  the  fractionalised  oil  to 
the-   Lightei    oil    passes   through   a   condenser 

coil    and    thence-   to   tin-    Btorage    tank. 
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Proceedings 

AT 

Ordinary  General  Meeting, 
16th  April,  1921. 


The  Ordinary  General  Meeting  of  the 
ety  was  held  in  the  Assembly  Sail, 
Bcientific  and  Technical  Club,  100,  Fox 
I .  Johannesburg,  on  Sal  urdaj ,  the 
Uith  April.  1921,  al  8  p.m.,  Mr.  V.  Warten- 
weiler  (Vice-President)  in  the  Chair.  There 
Were  also   present :  — 

■l-l  Members:  Prof.  G.  A.  Waterm 
Messrs.  1'.  W.  Watson,  C.  J.  Gray,  -I.  Ba 
ward  Johnson,  Andrew  King,  Dr.  A.  I. 
Orenstein,  J.  J.  K.  Smythe,  E.  M.  Weston, 
A.  Whitby,  H.  A.  White,  J.  A.  Woodburn, 
I'.  II  .1  bnson,  Dr.  J.  Moir,  J.  E.  Thomas 
(Members  .  f  Council),  William  Allen,  E.  L. 
\\.  Leinberger,  II.  W.  Pridgeon, 
I.  G.  I.'av.  W.  E.  Thorpe,  C.  Toombs  and 
II    R.  s.  Wilkes. 

5  Associates:   II.  C.  F.  Bell,  J.  A.  Boyd, 
(<     \     ( lerber,   V .  J.    Kisbej  -( rreen  and    II 
len. 

In  Visitors  and  II.  A.  G.  Jeffreys  (S 

tarvi. 

The  Chairman:  I  have  to  announce  thai 
bur  President,  Mr.  Chilton,  lias  left  for  a 
visit  to  England  rathei  unexpectedly,  and 
he  has  lefl  the  business  of  the  Society  in 
the  hands  of  its  officials,  and  it  therefore 
devolves  on  me  to  acl  as  Chairman  to-night 

proposed  thai  the  other  Vice-Presidents 
will   presidi    al    the.    succeeding    meetings   in 

and  June. 

MINUTES. 

The    Minutes    of    the    Ordinary    General 
Meeting,  held  on  the   19th   March,    1921, 
recorded    in   the    March    Journal,   were 
firmed. 


NEW     MEMBERS 

A  ballol  w  as  taken  for  the  el  new 

members,   and   t  he   f<  ll<  >\\  ii  tlared 

unanimously  elected  :  — 

Brock,   Euco  Tabor,   P.O.,   Northrand  :  Travelling 

1 1 1 - 1  i-ii-  tor,   B.S.A.   Expli  Ltd. 

Hedlet,   Edcab    Pi  ri  \ .  24,  Timber  Street .   M 

burg  .  ( 'hemist. 
r9Ham,   Edwin   Coixett,  Minerals  Separation, 

Ltd.,    P.O     Bi       2959/  Johani  M  ining 

Engi  i 
l.i  vn  i  \.  .Ii  w.  P.(  i.  Bos  3911,  Johannesl 

Lng   Engineer. 

LlNDEMANN,      \\  il  mam      (    HABLE9,     213,      Bt.      Am.iht 

Street,  Malvern,  Johai sburg  :  Engineer. 

Simpson,   Td i    Rees,    Minerals  Separation,   Ltd., 

P.O.   2959,  Johannesburg:   i  hemist   and    Mel 
lurgist. 

<  il  m.i:  \I.    BUSINI  S3. 


\   i:k  II    Mi  m.i.  QUE. 


Mr.    Andrew   F.    Crosse:    Mr.    Jas.    G 
lias  written  a  criticism  on  my  analysis 
nickel  ore  found  near  Barberton.     1  do  not 
think  thai   Mi.  Gray's  style  of  criticism  is 
called    for,   and    I   am   of  opinion   thai    this 
class  oi    criticism    is   by   no   means  advan- 
ur  Society,   and   has   probablj 
had  the  i  ffecl  "t  pre\  enting  members 
tributing   papers,   a-   manj    of  us  object  to 
having  our  technical  and  scientific  opinions 
treated  in  this  \\  a\ . 

It  musl  uo1  be  forgotten  thai  this  mineral 
as  far  as  I  have  hern  able  to  find  out  is 
undescribed  in  an\  work  on  mineralogy. 

There  is  another  "  known  "  oxide  of 
nickel,  viz.,  \  <  i  or  NiO.NiaO 
Dana's  Mineralogy),  and  to  this  the  nickel 
presenl  was  calculated  giving  M)'8  The 
figure  for  oxide  <>t'  nickel  need  not  be  taken 
as  .\act  ;  hut  this  w<  uld  be  ol  •  nlv  scientific 
interest,  the  equivalent  percentage  of 
metallic  nickel  being  the  figure  of  com- 
mercial  value. 

No  magnesia   was  presenl   in  the  sample 
Garnierite    was   absent,    and   all    the   nickel 
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presi  !•)  ssumed  to 

sulphur  or  arsenic  wjs  found.     1  would  like 

to   emphasise   that   this   remark    applii 

this  particular  Bampli  . 

tainlj    present  in  the  pooi  I  the 

on-. 

Copper,     zinc,    chromium    and    titanium 
were  absent. 

Tlic  circumstance  of  Mr.  Gray's  figun 
ar  ago)    for   nickel   contents   and    mine 
cli  isi      i    "  gard   merely    a 
cidence    as   a    deposit    like    this    varies    im- 
mensely in  composition. 


METHODS  USED  IN  THE  DETECTION 
AND  INVESTIGATION  OF  VITAMINES. 


I...    E.   Marion   Delf,   B.A.,   D.Sc.  |  Lond.), 
F.L.S. 


Dr.   E.  Marion  Delf:   Ladie  title- 

men,   1   musl   apologise  for  the  title  of  this 
pap<  r,    which    is   nol    pei  hapB   a    very   ■ 

In  the  first  place,  1  propose  to  deal 
partly  with  methods  and  partlj  with  results; 
and,  in  i  he  3econd  place,  il  is  a  verj  large 
subject  -  almost  too  large  a  subjeel  to  deal 
with  in  the  (••  ■    ra1  her  Bhort  Lec- 

ture. I  '>nt  l  ch<  >se  t  he  subjecl .  becaua 
the  present  time,  the  literature  dealing  with 
v  famines  is  \  erj  considerable  :  t  here  is  a 
greal  deal  ol  material,  and.  in  studying  it. 
one  becomes  impressed  with  the  cumulative 
results  of  different  lines  of  research.  Experi- 
ments  started  from  different  points  ol  view 
all  converge,  and  give  one  more  and  more 
idea  ol  tin-  fundamental  importance  of  these 
so-called    vitamines. 


[NTRODl  CTION. 


'Il.i  concepl  of  vitamins  as  necessary  ele- 
ments in  tin-  food  ol  animals  is  one  which 
has  come  to  Btay.  The  chemical  nature  of 
these  substances,  however,  is  -till  unknown, 
and  much  of  the  recenl  work  reveals  their 
i.i t her  t han  chemica I  idenl ity,  as 
is  also  the  case,  indeed,  with  such  com- 
paratively familiar  substances  as  toxins, 
antitoxins,  and  enzymes.  According  to  a 
recent  writer  of  high  repute1  in  this  clas 
work,  a  vitamine  is  a  neutral  Bubstam 
unknown   composition,   and   can    be   physio- 

1  Prof.  Gowland  Hopkins.  Lancet,  1st  January,  1921. 


Ily   character.         -  indispensable 

imals ;  ai  -  ctive 

ntral  ion  (1  he  nutritional  influence  i 
altogether  ou1  of  proporti<  n 
tion  needed  in  the  To  t  his  we  might 

add  that  many  observers  believe  that  vita- 
mines  are  manufactured  bj  the  plant  in  the 
com  se   'i    its    noi  ma  I    metal*  »lic    p 
whilst,  according  to  other-.-  the  plant  itself 
may  absorb  th  lated  substances  aris- 

tactei  ial  acti<  n  in  the  sod. 
Three  vitamines  are  now  well  rec 
and  ihe\  have  bei  a  variously  styled  as  vita- 
mines, nutramines,  rj  f<  i  d  fact  i 
more   recently,  vitamins.    Following  the 
gestion    of    Drummond2    J    shall   distinguish 
these  as  Vitamin  A,   B  and  C  respectively. 
Vitamin   A  is  I                lied  fat-solubl<    a 

Mc(  lollum    and    I  ».i  \  is  :     it    is 
characteristic  i  i  and  i  he  yell< 

animal    fats.       Vitamin     li    has    long 
i.iioA  n  as  water  solul  1      B,   and   is  cha 
teristic  <  t  seeds  of  plant-  and  of  the  fui 
yeast       Vitamin  C  is  probably  better  known 
as  the  antiscorbul  ss<  ry  factor,  and  is 

lit    in   greatei  —  amount    in 

fruits  and   vegetables.      In  the  case  of  pro- 
1  total  absence  ol  any  ol  tin  se  elements 
in  the  diet,  an  animal  will  surely  die,  hut  in 
partial    al    ■  i    in    temporary   complete 

absence,  disease  maj  supervene  specific  to 
the  particular  missing  element.  Thus  in 
man  scurvy  surelj  follows  a  withdrawal  of 
the  antiscorbutic  elements  in  the  diet;  beri- 
b(  1 1  tell,  «  s  from  lacl  nd  ticket-    in 

infants)  or  various  types  of  osteomalacia  (in 
adult-:   are    associated    with    a    lack  of  A. 
Amongst    animals,   all   are  tat   equally 
ceptible  to  these  defici  mcies,  although  there 
is    ii  to    suppose    that     an\     animal 

i  w  ithstand  total  depri\  at  ion  of  an\  of 
these  vitamins  for  an  indefinite  period  ;  thus 
growing  rats  are  verj  Busceptible  to  a  growth 
check  from  lack  of  A  ;  young  l<  gS  aid  kittens 
to  rickets  in  similar  deprivation  of  \.  and 
pigeons  and  birds  lacking  B  easily  succumb 
id  polyneuritis  which  appear-  to  represent 
ivian  beriberi  verj  completely;  whilst 
guinea-pigs  are  verj  susceptible  to  scurvy, 
in  default  i  I  C. 

Kl.si  \ia  n   METHODS. 

The  lain  urs     i  many  workers  in  England, 

America,  and   in   Vienna  have  added   much 

IT    knowledge    of    these    three    \itamins. 

We  know   something  of  their  distribution  in 

Prof    Bottomley,  Ann.  Bot.,   1920,  34,  p.  353. 
Drummond,   J.    <'..   Biochem.   Journal,    December, 
1920. 


\  '         hi.  I'..  M.  I)<lt. — Methods  Used  in   t/>-    Del  ct        and  Invest  •    i 


IT 


natui  pr<  ducts  :   of  their  destru 

rvival  under  certain  manufacturing 

ind    of    their    importances    in    the 

ral  welfare  of   the  I"  dy,  as  well  as  in 

nentioned.     This  work 

undertaken  from  various  points  ot 

view,    bul    consideration    <  I    the    literature 

principal  lines  i  t  research  : — 

themical. 

biological,  invoh  in lt  1 1  i  the  u  - 
experimental  animal.-:;  (2)  the  use  of 

erimental  plants .    •"■    observations 
on  human  beii  e 

physiol  gical. 

I  •    si    -   purp<  »se  to  desci  ib<  I  the 

•>N  which  have  been  used  in  these  three 

directions,   with  especial  reference  to  those 

<>t'     (b)      with      which      1     am     personally 

acquaij  t< 

(a)  mical      Mc  thod.8. — Many       at- 

tempts have  been  made  to  i»  late  a  vitamin, 
and  to  determine  its  chemical  composition. 
Vitamin  \'>  is  the  most  satisfactory  for  this 
purp  -•  g  by  far  the  most  stable  of  the 

three  known  vitamins.  The  pioneer  in  this 
was  Funk,  who,  in  1913,  published  an 
ace  unt  ot  his  experiments  with  an  alcoholic 
extract  •  f  rice  polishings.  By  precipitating 
with  phosphotungstic  acid  and  subsequent 
fractionation  of  the  substanci  -  precipitated 
by  silver  nitrate  and  baryta  water  he  ob- 
tained a  crystalline  Bubstance  belonging  to 
the  class  of  pyramidin  liases.  Tins  sub- 
stance liad  a  curative  effect  on  pig 
Buffering  from  polyneuritis  which  was  very 
similar  to  the  curative  effeel  of  the  original 
rice  polishing 

Subsequenl  workers  have  claimed  to  find 
activi  aces  Buch   as  oryzanin   in  the 

form  of  an  alkaline  picrate  (Susuki  and 
others,;  the  torulin  of  Edie,  Evans  and 
others  obtained  from  yeast;  and  the  adenin 
from  Williams  and  Seidell.1     M<  re 

tly  Myers  and  Voegtlin3  claim  that  the 
antineui  itic,  or  B  vitamin,  can  be  i 
from  dritd  yeast  with  methyl  alcohol,  puri- 
fied  : •;.    the   Funk  method,  and   found 
cr\  stallisable   substance  •  i  the   rial 
his  turn  in. 

The    criticism    which    Beems    to    be    ap- 
plicable to  all  these  claims  is  that   put  for 
by    Barger,  and  again  by   Drummond 
and  Funk,  that  these  preparations  are  simply 

1  Report  \ I  l  London,  1919, 

;  Myera    .        Voegtlin,    /.    Biol.    Chi  m  .    1920 


nitn  genous    bases   w  ith   adhering    I 

the    elusive    \  itamin    I '».      <  In  the 

activity  oi  thi 

isolat  ion  of  the  unstable  A  and  i 

•  I n  claimed,     i  Harden  and  Zilva 

found  B  was  adsorbed  when  filtered  tin 
fuller's  earth,  whereas  C  was  not.     II 
A  and  ('  are  usually   associated  together  in 
nature  (as  in  green  l<  have 

not  yet  been  separat* 

I  >m  the  biochemical  point  ot  \  iew,  1 1 
fore,  we  must  admit  thai  the  ch<  n 
nature  oi    the   vitamins   remains   unknown. 

On  the  other  hand,   important   advance-,  have 

been    made    in    our  know  l< 
perties  ot    \ ,   I '-  and  ( ',  by  thi  -  &,     I 

may   instance   here   the   work   of    Harden  and 
Zilva1  on  the  susceptibility   of  the  antis 
butic  principle  to  the  influence  of  alkalis, 
a  contribution  which  promises  to  be  of  still 
greater  importance    is    the    recent   w<  • 
Zilva    on    aeration    and    the    antiscorbutic 
factor.-     In  this  Zilva  claims  to  have  shown 
that  lemon  juice  ran  be  boiled  in  an  - 
sphere  i  r  two  hours   without   any 

visible  deterioration  in  its  efficiency,  whilst, 
when  air  was  aspirated  through  lemon  juice 
for    12   hours   at    ordinary   temperaturi 
nearly  complete  loss  ot  activity  occurred.    It 
been  suspected  that   the  pres 

factor  also  in  the  behaviour 
of  the  fat-soluble  substance  (Vitamin  A 
wards   heat,   and   it'  these   results   are 
firmed,3  the\   will  probably  explain  aon 
the  conflicting  evidence  of  the  .  -  well 

as  throw  light  on  possible  improvemei  I 
the  way  of  pi  mmercia 

duets  possessing  active  vitamins. 

A    further  point    of  interest   may   be   I 
tioned  in  connection  with  the  inv< 
<  f  the  oxidising  enzymes  ot  many  fruits 
li.-d     ut    recently   by    Mrs.    Onslow.4     This 
observer  finds,   that    fruits  such   as  apples, 
peaches  and  plum-,  the  flesh  of  which  readilv 
turns  brown    '  n    e\p.  ■      air,   c<  ntain 

oxidising  enzymes  ot  an  active  nature,  whilst 
such    as    oranges,    raspberries 
us  do  not.     If  one  glances  down  a  list 
showing  the  relat  sorbutic  potencies 

of  these  fruits,  it  will  be  seen  at  once  that 
those   which   contain    the  •  xydasee   an    I 

i  ful  in  antiscrobutic  effeel 
as   the   evidence   goes,   thi 
hold  true  table  juices. 

Harden  and  Zilva,  Lancet,  7th  September,  1918 
-'  Zilva,  S.  s..  Thi   Lancet,  6th  March,  1921,  i 

in-.     F.    i ;  .     /  '        ...     1920,     \iv .. 

p.  725. 

Journal,  1919.  1920, 
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It  will  bave  been  noticed,  from  what  has 
already  been  said,  that  there  is  no  reliable 
chemical  criterion  oi  the  presence  of  a  vita- 
min.  At  present  the  onlj  real  test  fof  the 
;\  ol  a  solution  lies  in  it-  effect  when 
administered  to  an  animal,  either  as  a  part 
nt'  a  controlled  diet,  or  as  a  curative  dose; 
au<l  this  brings  as  to  the  second  line  of  work 
■  in  vitamins — the  biological. 

(//)  Biological  Methods.  — Biological  ex- 
periments with  vitamins  are  usually  carried 
out  on  appropriate  animals,  but  of  recent 
years  attempts  have  been  made  to  show  that 
certain  plants  can  also  be  used. 

L)  Experiments  on  Animals. — Experi- 
ments en  animals  are  either  designed  to  be 
curative  or  preventive  in  the  case  of  the 
vitamins  B  and  C  where  specific  dis< 
follow  deprivation.  In  the  case  ol  both  B 
ami   A,  deprivation  of  these  elements  in  the 

■  E  y<  uno  liits  may  check  growth  b< 
any  specific  disease  appears,  and  Drummond 
has  attempted  to  obtain  a  quantitative  rela- 
tion between  different  Bources  of  A,  and,  by 
studying  variations  in  the  growth  rati 
young  rats  brought  up  otherwise  under 
similar  condil ions. 

In  practice  the  presence  of  vitamin  A  is 
generally  tested  on  young  puppies,  kittens 
or  rats;  B  is  usually  bested  on  fowls  or 
pigeons,  but  frogs  bave  also  been  used;  and 
C  has  been  investigated  more  particularly 
by  the  use  of  guinea-pigs  and  monJ 
although  certain  observations  have  also  been 
made  on  swine,  and  on  milking  cows.  In 
each  case  it  will  be  obvious  that  the  result 
depends  largely  upon  a  thorough  knowledge 
of  the  care  of  Hie  animal  concerned,  upon 
dose  observation  during  the  experimental 
period,  and  upon  having  healthy,  normal 
animals,  previously  reared  under  similar 
conditions,  bo  as  to  provide  initial  uniformity 
as  far  as  possible  .-it  the  outset . 

Qualitatively    we  can   prove  the  pre-, 
of  vitamins  in  foodstuffs  in  most  eases  with- 
out great  difficulty. 

Thus  pigeons  fed  on  polished  nee  develop 
polyneuritis  in  1">  to  25  days,  with  paralysis 
of  lefcs  and  wings,  d<  ath  follow  ing,  it  unre- 

|,  in  .  !,■■  be  two  days  Inter.      In  CIH 

experiments  a  bird  in  this  conditi 
through  the  mouth  with  varying  amount-  i  i 
the  Bubstance  to  he  tested.     In  tin-  di 
the  cure,  even  in  Bevi  .  may  he  very 

rapid.  ( >!'  all  curative  Bubstances  nee  germ 
has  been  f<  und  too  be  t  he  m<  -t  efficient,  w  heal 
perm  lentils  and  pressed  yeast  being  also  very 
tive.  Preventive  experiments  have  also 
been  planned   from  time  to  time,  an  addi- 


tional substance  being  added  to  a  rice  diet 
and  the  result  being  watched.  With  delayed 
symptoms  some  active  vitamin  is  indicated, 
but  if  health  is  maintained,  u  gr<  tivity 

or  a   greater  amount   of  a  l<  --  sub- 

stance is  indicated. 

It    is  obviously  difficult    I      .    I      ay   very 
accurate  notion  of  vitamin  content  from  such 

pigeon  analysis,"   hut   in   spite  of   this  the 
.'esults  have  been  of  consideral       -        ce  in 
pointing  the  way  to  more  perfect 
human   beings,   especially   in   >•  _  the 

prevention  of  beriberi,  the  disease  in  man 
which  closely  parallels  avian  polyneurit 

In  the  case  of  the  antiscorbutic  facto  r,  or 
vitamin   (',    much    work   has   !  ■  on 

young   guinea-pigs   as   well   a-  <  n    m<  i 
Young  healthy  guinea-pigs  ot  about  300  gm. 
weight  (i.e.,  about  6  to 8  weeks  old)  succumb 
-nrvy  in   about    a    month    in  a   diet   com- 
plete excepting  for  the  total  abs  anti- 
Bcorbutic  elements.     With  supply  •  f  a  -mall 
amount   of  ant iscorbutic,   partial   prot 
may  he  achieved,  and  a  conditii               ronic 
scurvy,  which,  given  efficient  care  in   I 
ing,  and  absence  of  intercurrent  disease,  may 
he  almost  indefinitely  prolonged. 

A-  the  re-ult  of  a  large  number  of^experi- 
ments  mainly  in  England  and  America,  the 
distribution  and  relative  activity  of  a  large 
number  of  fruit-,  vegetables  and  a  feu  c 
mercial  product-  has  been  determined.  In 
a  few  ease-  their  behaviour  on  heating,  dry- 
ing and  Btoring  has  also  been  ascertained. 
There  is  evidence,  however,  that  the  anti- 
scorbutic value  of  a  vegetable  or  fruit  may 
vary  with  its  condition— for  exampli  .  young 
carrots  are  more  effective  than  old  one-,  and 
ripe  tomatoes  than  unripe.  Since  in  m<  -t 
processes  <  i  manufai  ture  (drying  or  canning, 
.  antiscorbutic  vitamin  ('  Buffers  much 
destruction,  the  resulting  product  may  have 
very  Tittle  ,i  no  remaining  activi  vitamin 
when  reaching  the  consumer.  Orange  juice 
has,  however,  been  successfully  dried  in 
America  with  little  loss  in  value. 

Much  valuable  work-  has  been  done  on  the 
vitamin  content  of  milk-  and  milk:  prepara- 
tions. Although  containing  all  three  vita- 
mins \.  B  an. I  ('  in  the  fresh  conditio  ns.  the 
\  itamin  ( '  i^-  present  in  Initially  sin  ill 
nit ,  and  i-  apt  to  deteriorate  n  >t  only 
with  the  drying  process,  hut  with  I 
quent  storage  before  use.  Moreover,  r 
observations   carried    out    on    milking   • 

•     Wiiat    lias   lotlg   heel)    -  |  .    Milil-   |\  . 

that  the  previous  diet  of  M  e.  a  affects  either 
the  quality  or  the  quantity  i  f  the  milk  pro- 
duced.     Hopkins  finds   that    a   diet    deficient 
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in  vitamin  A  caused  the  milk  yield  of  a 

I  off,  the  quality  remaining  the  same. 
Hurt,    Steenbock    and    Ell  the   other 

hand,    found    thai    cows   stall-fed    and    kepi 
without  green  food  for  years  produced  milk 
similar  in  quantity,  bu1  verj  inferior  in  an ti- 
utic  quality  to  grass-fed  cows. 

The  demand  of  the  animal  body  for  vita- 
min ('  varies  much  with  tin-  species.  Thus 
guinea-pigs  require  about  as  much  antiscor- 
butic t  i  retain  their  normal  health  as 
monkeys,  with  a  bodj  weighl  nearly  ten 
times  greater.  Rabbits  and  rats  need  ap- 
parently  very  little  antiscorbutic,  and  never 
manifest  symptoms  <>t  typical  scurvy, 
although  their  health  and  growth  appear  to 
Buffer  in  a  general  w  a\  when  deprived  of 
antiscorbutic  t'<x:ds. 

A  brief  reference  musl  be  made  to  experi- 
young   growing  animals,  such  as 
rats,  and  the  vitamins  B  and  A. 

McCollum   and    Davis,    in    America,    suc- 
ceeded   in    demonstrating   that    the    normal 
th  of  young   rats,   kept  on  a   balanced 
diet  of  highly   purified   foods,  could  nut   he 
maintained     unless    certain     additions     were 
made,    which     they    termed    accessory 
factors,   and   distinguish    as   watersoluble    B 
and  fatsoluble  A.     There  is  little  doubt  that 
McCollum's  watersoluble  1^  is  identical  with 
Funk's    antineuritic    vitamin    curing    poly- 
neuritis   in    pigeons,    and    the    term,    '  Vita- 
min B"  (of  Drummond),  is  used,  a-summ^ 
the  identity  of  these  two  substances.     In  the 
way.  McCollum's  fatsoluble  A  has  been 
re -named  by   Drummond  vitamin  A,  and  is 
led  by  many  as  an  active  factor  in  the 
ention  of  rickets  in  young  puppies  and 
in  infant-.     Evidence  is  not,  however,  con- 
clusive on  this  point.     Mellanby2  finds 

instance,  that   while  young  rats  cannot  make 

appreciable  growth  when  vegetable  oils  form 
th'-  only  possible  source  of  vitamin   A,  yet 

i  f  these  -Hue  vegetable  <>ils  are  able 
to  prevent  rickets  in  puppies,  namely,  pea- 
nut, cocoanut  and  cottonseed  oils.     Accord- 

•  Mellanbv  tins  may  be  explained  partly 

by  supposing  thai  children  and  puppies  iced 

relatively   less  <  f  A   to  prevent   rickets  than 

need  to  promi  te  growth,  and  partly  by 

taking  into  account   the  composition  of  the 

nf  t  he  diet .     Thu  i    puppies  oi 

aine   litter,   the  one   which   had   eaten 

largel;  of  si  archy  food  w  as  found  to  be 
the  firsl    to  si  A  diel 

Bart,    Steenbock    and    Ellis,    J   urn.    Biol.    '  ; 
1920,  Vol.    12,  p.    . 

'Mellanby,   Lancet,  7th   April.   1920,  p.   856. 


rich   in   protein  appears   to  need    less   addi- 
ti<  n.i !    \  itainin    A    than   .  ne    rich    in    c 
hydrate  ou  this  theory. 

■  ihtain    a    quantitative    estiini 
vitamin  in  a  foodstuff  is  a  much  more  dini- 
cull   matter.     Since  t  i  ■  tai 

-t imated    h\    extraction,   some   in  I 
method  musl  be  i  •  I  on  the 

a    known    amount    of   a    : 
solution  on  an  animal  under  controlled 
dit ions  ot  experiment . 

This  has  been  done  with  -  in 

the  case  of  v  itamin  I'.  I>\  ( !hick  and  1 1 
who  found  that  unheated  wheal   embr 

the  extent   .fit..  2*5  em.    w  as  jusl 

to    cure    avian    polyneuritis,    whereas 
heating  for   In  minutes  in  an  autoclav< 
temperature  varying  from   100°  to  117     I 
the  least  amount  necessary  to  bring  ah.  ul  a 
cure  of  similar  birds  w  a-  a  .".  gm.  dosi        1 1 
this    method    a    partial    destruction    oi    the 
curative  power,  and  therefore  presumably  of 
vitamin  content,  is  clearly  demonstrati 
In  the  case  of  the  antiscorbutic  vitam 
quantitative  data  of  a  similar  kind  have  been 
obtained    by    finding    the    minimum    daily 
antiscorbutic    ration    of    fruit    or    vegetable 
to  protect   a  young  guinea-]   _ 
ey    from    scurvy.      The   actual    amount 
needed  will   vary  somewhat  with  the  basal 
diet    used   and    perhaps  also  with  the  weight 
of  tne  animal,   hut   by   iisinu   the   gj 
diet,   and  animals  of  similar  initial  weight, 
fairly   consistent    results   may    he    obtained, 
and    a    comparison    institute. |    between   dif- 
ferent   substances,   or   the   same   substance 
under  different  conditions.    Thus  a  minimum 
protective  ration  for  young  guinea-pigs  has 
heen    determined2    in    the    following 
amongst  man\   i  i  hers  :  — 

2  ...•.   ilailv 


fresh,  raw 


foranre  ot  lemon  jui.-e 


Bwede  Juice 
cabbage  (preen) 


....        i  orange  |uice 
'""       .wede  juice 
al100"-     ^cabbage  Juice 


1*5 « 

5  c..'.  to  75.'..-. 
This     shows    at     once    thai     am  >ngst 

stances  having  the  same  or  nearly  the  same 
original  value,  very  different  effects  are  pro- 
duced   \>\     hi  at  ing.       The    explanath  n    of    the 

different  stabilities  in  these  cases  is  not  yet 
forthcoming,  but  is  probably  connected  with 
oxidative  capacity . 

tine  oi   the  "teat  difficulties  which  is  in- 
volved in  the  attempt  t..  measure  the  growth 

:   (    hick     an. I     Hum.-.     I'm,-.     /,'■■,,.     SOC,     1917     B 

p.  60. 

/:..<■         /  urn.,    Vol.    XIV.,    April, 
p.   211. 
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promoting  power  of  any  substance  contain- 
ing  liit.it-  A  lies  in  the  choice  of  standard 
i  ions  fot   the  measurements  oi  growth, 
mmond  and  Coward1  have  recently  made 
great   progress   in   this   respect.      After  con- 
sidering   the   production  of  a    more   or  less 
uniform    type    of    experimental    animal    by 
[ing    under    the    same   conditions,    and 
choice  of  a  suitable  basa]  diel   for  all, 
authors  come   to  I  be  c<  oclusi<  n   that 
tin-  rats  used  should  be  showing  about  the 
same  initial  rate  ol  growth.     A  ral    tour  to 
the    weeks'    old,    weighing    50    t<:    7<>    gm., 
show-  scarcely   any  increase  ot  weighl  after 
two   weeks   of   a    balance   synthetic   'la-'    of 
highly  purified  constituents.      If.  when   the 
test   substance  is  added  growth  occurs,  the 
substance  may  fairly  he  assumed  I 
growth  promoting  properties  due  to  the  pre- 
sence  of    vitamin    A.      Evidence    ha-    been 
obtained  showing  that   as  a   rat   approaches 
maturity  the  amount   of  vitamin   A   w 
to   reJ   re  growth   which   has  been   checked 
on  ;i  deficient  basal  diet  is  inversely  propi  r- 

tional  to  the  i><  ,.l\    weight  of  the  animal.      (  )h- 

s,  i  berefore,  who  have  used  nearly 
full-grown  rats  would  he  led  to  ascribe  a 
higher  vitamin  value  to  a  lest  substance 
than  would  one  who  used  younger  and  mete 
rapidly  growing  animals.  This  important 
ribution  to  our  knowledge  of  the  be- 
haviour of  \  itamin  A  in  respect  to  growth 
;  bree  fold    interest ,      It    explain-,    at 

hi  pa]  i .  i  lie  conflicting  results  i  t  cei  - 
tain  English  and  American  workers;  it  i-  an 
important      step     towards     a     quantitative 

estimate £   vitamin    A    in   different    food- 

st  uffs,  and   if  the  relat  ion  asserted  between 

vitamin  need  and  body  weight  In-  confin 1. 

it  tone-  a  striking  eontiast  in  this  resped 
with  the  antiscorbutic  vitamin,  the  need  for 
which  appear-  to  increase  rather  than  de- 
crease wit li  increase  of  body  weight . 

2.  Experiments  with  Plants.  -Since  the 
mel  hod  of  obsei  \  ing  gr<  wth  or  diseas  ■  in 
animals  involves  much  expenditure  of  time 
and  labour  before  results  can  he  attained, 
various  attempts  have  been  mad-  t .  utilise 
plants  for  this  purpose  ( ri  een  plant-  are 
generally  supposed  to  manufacture  their  own 
vitamins,  hut  in  the  fungi  Saccharomyces 
(yeast)  and  Aspergillus  (blue  mould)  some 
indication  has  been  obtained  that  addition 
of  ;,  lining  \  itamins  w  ill  \  isibly 

.lute  the  gri  w  tli  of  a  pure  culture, 
otherwise  onh  -npplied  with  mineral  -alt.-. 

1  Drummond    and    Coward,    Biochem.    Jnurn.,    \ 
XIV.,   Decemb3r,   L920. 


According  to  Williams'  |  L919,  L920 
watersoluble  vitamin  B  i-  necessary  for  the 
nutrition  of  the  yeast  plant.  In  the  tiist 
method  used,  yeast  from  a  pure  culture  was 
placed  in  a  refrigerator  for  a  day  or  two 
before  use.  It  was  then  transferred  to  a 
previously  sterilised  nutrient,  solution  placed 
in  diops  on  a  hollow  microscope  slide.  The 
drop-  were  examined  microscopically,  their 
contents  being  noted;  incubated  for  5  to  21 
hours  and  re-examined.  Subsequently, 
larger  quantities  <  t  solution  were  inoculated 
from    the    pure    cultures   and    small    amouJ 

the    substance   containing    vitamin   were 
added.     If  1  mgm.  added  substance  produ 
in  culture  on  incubating  8  mgm.  more  yeast 
than  control,  the  "  vitamin  number"  is  -  i 
This  very  definite  attempt  to  use  growth  <.f 
yeast    as   an    indicator  of   the   activity   • 
solution  containing  vitamin  B  has  been 
versely    criticised    by    subsequent    writers," 
and  can  hardly  be  regarded  as  a  safe  indica- 
tion  at   the  present    time.     Williams 
that  vitamin  A  does  uot  affect  the  growtl 
yeast.      About    the    same    time    Eddy    and 
Stevenson3  made  the  claim  that  the  growth 
of  yeast  maj   be  stimulated  by  the  antiscor- 
butic  vitamin,  and  they  hope  to  make  the 
method  also  quantitatively  dependable. 

3.  Experiments  in  Vitamins  in  Relation 
to  Human  Deficiency  Diseases. — CJndei 
tain  conditions  experimental  work  on  the 
human  subject  is  justifiable  and  indeed  often 
inevitable.  Thus,  as  long  ago  as  1717  Lind 
made   trial   <  l     various    methods    of  curing 

SCUrvj  on  a  ship  at  sea,  and  found  thai,  of 
all  methods  tried,  the  "most  sudden  and 
Visible"  effects  Were  fl'olll  the  consumption 
(  f  two  oranges  and  a  lemon  daily.  After  six- 
day-  on  thi-  treatn  ent  two  of  the  w 
cases  were  tit  to  resume  duty.  Cider  had 
also  a  beneficial  effect,  and  caused  decided 
impn  \  ement .  though  not  recoA  erj  .  ait 
f.  :i  t  night '-  us.-. 

In  recent  years  the  war  conditions  over 
large  areas  have  provided  ample  opportunity 
lor  applying  laboratory  experience  to  human 
s'lhjects.  One  of  the  most  striking  cases  "t 
this  has  been  the  use  of  pressed  yeast  enke 
to  cuo-  beriberi  in  the  East  during  the  lit- 
war.  Another  case  is  th  ■  use  of  germinated 
pul-es    in    the    cure    i  f    sciirx  \     a    metho  I 

Williams.   ./».//>/.   Biol.   Chem.,    1920,   Vol.    XLI1  , 

p.    259.    and    Jovrn.    Biol.    Chem.,    1919,    \ 

XXXVIII. 
•  Fulmer,    Nelson  &    Sherwood.  J.   ni     Inter.   Chem. 

S  ...  January,  1921,  Vol.  LXIIL,  p.  186. 
l-"..l.l\    and    Stpvenson.    Jovrn.    Biol.    Chem.,    1920, 

\    ;     XLII1  .  p    2 
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which  may   assume   importance   in   tin 

•   of  available   fruit    or   vegetabl<  -        \ 
number  oi  Serbian  soldiers  with  more  or  less 
severe  symptoms  >  i  scurvy  were  treated  by 
Wiltshire1    in   two   lots.     <  >n   the   whole   the 
worse  cases  were  given  a  ration  of  l  <  /..  (dry 
weight,  i.e.,  about  .1  lb.  fresh  weight)  of  ger- 
minated   beai  ited,    and    cooked    uol 
than  10  minutes.     A  uumber  of  similar 
-    were    given     instead     I    oz.     freshly 
squeezed    lemon   juice,    sweetened,    the   re- 
maining  diet    being   the   same.      A 1 1 .  - 
month  70     of  the  In 'an  and  53     of  the  lem<  □ 
juice   cases    were   cured.      The    use   of 
minated   beans  in   the  prevention  and  cure 
ir\\   was  suggested  by  previous  labora- 
tory experiments  in  Sweden  and  in  England. 
In  1920  Cap;.  Stevenson2  reported  on  hi^ 
treatment  of  over  300  cases  of  scurvy  in  one 
of  tin*  prison  hospitals  in  a  small  island  off 
Archangel.     He  grouped  the  cases,  treating 
all  to  the  same  basal  diet ,  and  adding  as  anti- 
scorbutic   one    of    the    following    to    each 
group  : — ■ 

i  a)    I  oz.  fresh  lemon  daily. 

(hi  Pi    -.  germinated  and  cooked  for  S  hr 

Bi  ins,  germinated  and  cooked  for  j  hr 

Fresh      meat — 10     oz. — roasted      and 

underdone. 

Tinned  fruit — 8  oz. 
•     Lactic  acid  milk     '2  pints. 

The  fresh  lemon  juice,  peas  and  milk 
patients  were  the  best,  improving  markedly 
in  two  weeks'  1  ime. 

In  the  same  year  an  outbreak  of  scurvy 
in  a  hospital  in  Vienna  was  investigated  by 
Drs.  Chick  and  Dalyell,3  and  traced  to  the 
over-cooking  of  an  otherwise  barely  sufficient 
table  ration.  Further  experiments  are 
to  be  mad''  in  this  institution,  where  one 
ward  has  been  given  to  these  workers,  one 
of  whom  has  been  a  pioneer  in  investigations 
on  vitamins;  whilst  the  other  wards  will  be 
worked  under  the  old  system.  Speaking  of 
this  venture  Hopkins4  says:  "It  is  unique 
in  its  occasion,  in  its  international  character, 
and  in  the  high  qualifications  of  those  who 
are  t.  conduct  it."  it  is  hoped  that  this 
enterprise,  hacked  as  it  is  by  the  Lister 
Institute  and  by  the  Medical  Research 
Council,  will  show  the  value  c  ration 

'Wiltshire,   Major   H.    W.,   Lancet,   14th   December, 

1918. 
enson,  .1.1:.  \M  <.,    1920,   p.    218. 
1  •  hak    and    Dalyell,    Br.    Med.    J..    9th    October, 

1920,   p.   546 
'Hopkins,  The  Lancet,  1st  January,  1921. 


between  the  laboratory  investigator  ai 
medical  practitioner. 

i ci  Physiological  Methods.-  These  aim  at 
discovering   the   role  of  the   vitamin   in  the 
animal  bodj .     There  are  two  lines  of 
which   ha\e  been   followed   in   recent 
In  one,  histological  investigations  of  o 
ot  animals  suffering  from  deficiency  dis< 
are    made  ;    in    t  h<                   -uhst  ance-    known 
already   to   be   physiological   stimulants 
tested  on  animals  suffering   from  deficiency 
diseases,  in  the  b<  pe  of  producing  r ►very. 

Thi  influence    of   the    presence    of 

\  itamins  in  the  diet   on  certain  org 
been   forcibly  demonstrated  In   recent 
h\   Mrs.  .Mellanhv,1  wh<>  found  gra1 
in  the  teeth  of  rickety  puppies,  and  by  Zilva 
and    Wells,'-    who,    about    the    same    time, 
proved  that  lack  of  anticorbutic  in  the  diet 
produced   profound  changes  in  th< 
young  guinea  pigs.     McCarrison3  and  others 
have     demonstrated     enlargement     <>f     the 
adrenal   glands  of  polyneuritic  pigeons  and 
scorbutic    guinea    pigs;    in    the    latter   case 
changes  in  the  bladder  wall  also  occurring 
very  early. 

On   the  other  hand,    Dutcher4   has   found 
that   certain  physiological  stimulant 
a  measure  of  curative  power  in  avian  poly- 
neuritis    such  as  dessicated  thyroid  gland, 
and    pilocarpine    hydrochloride.      Tl  is 
gests  wide  possibilities  for  future  invesl 
tions,   in  the  relation  between  vitamins  and 
glandular  secretions  : 

C0N(  LUSION. 

Tn  reviewing,  even  thus  briefly,   son 
the  numerous  ways  in  which  problems 
inff  to  vitamins,  their  distribution,  their  con- 
stitution,   and    their  importance   to   life   are 
being  investigated  one  tielo  being  im- 

.,|  w  i 1 1 1  the  feeling  that  rapid  adi 
mav  be  expected  in  the  near  future,  as  the 

evidence    t'l  em    d  i t'ferel  1 1     1  i  11  eS   o  I'  ivsea  Veil    fOTl- 

verges  to  throw  m<  re  light  upon  these  elusive- 
hut  most  — ential  substances.  We  may 
expect  that  in  the  light  of  such  kno\* 
improvements  will  be  made  in  manufactur- 
ing processes  involving  the  preparations  and 
storage  of  fo<  d,  rationing  of  insl  it  ut  ioi 

mies,  an  I.  last .  but  not  least ,  improve- 
ments in  our  knowledge  of  the  relation  be- 
tween a  normal  healthy  diet  and  resistance 
to  diseae 

May  Mellanby,  Lancet,  1919. 
-  ZiPa  and  Wells,  Lanci '.  L919. 
McCarrison,  Ind.  J<mrn.  Med.  Research,  Vol.  \  II  . 
1919,  p.  279  and  p.  308. 

Dutcher,  Journ    Biol.  Chem.,  Vol.  XXXIX.,  L919, 
p    63. 


184 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining   Society  o)    South   Africa.      April.  1921. 


The  Chairman:  I  think  I  voice  the  feelings 
members  of  the  Society  in  Baying  that 
we  are  fortunate  indeed  in  having  such  a 
splendid  paper  and  lecture  delivered  I" 
this  Society  by  Dr.  Delfon  a  subject  which, 
although  ii  may  be  somewhat  new  to  a  e 
many  of  us,  is  very  fascinating.  I  think 
•li  in  connection  with  this  subject  of 
vitamines  will  open  up  an  avenue  for  a  greal 
deal  of  development,  and  will  certainly  lead 
toward  a  scientific  and  well-balanced  diet. 
In  its  practical  application  ii  will  probably 
come  home  to  m<  - 1  i  :'  as,  and  I  hope  that 
we  shall  find  thai  oui  favourite  dishes  will 
contain  the  necessary  vitamines. 

Dr.  A.  J.  Orenstein :  Mr.  Chairman,  ladies 
and  gentlemen,  I  wish  to  associate  myself 
with  our  Vice-P-residenI  in  congratulating 
the  Society  and  Dr.  Delfon  the  subjeel  of 
to-nigh1  's  paper.  It  is,  a  -  I  he  Vice-  Presidenl 
has  ~aid.  probablj  a  subjeel  which  is  not 
familial  to  the  majority  of  members,  but, 
nevertheless,  it  is  a  subject  which  touches 
everybody.       Here    in    South     Africa,    and 

especially    to    those   ol    US    who   are    associated 

with  mining  and  the  incidental  factor  of 
dealing  with  a  very  large  number  of  natives 
fur  whom  we  have  to  provide  daily  food,  it 
is  a  subjeel  of  the  greatest  importance,  not 
< . u  1  \  from  a  humanitarian  point  of  view — our 
obligation  being  to  restore  these  people  at 
least  as  well  physically  as  when  we  with- 
drew them  from  theii  homes  bul  from  the 
economical  point  of  view.  It  so  happens 
thai  aboul  half  our  natives  are  recruited 
within  the  Union  of  South  Africa,  and  a  very 
large  majority  of  these  are  recruited  in  cer- 
tain areas  of  the  Transkei  where,  foi  some 
years  now,  on  account  of  the  successive 
failures  of  en  ps,  due  to  unusual  dryness,  the 

people    ale    iu    a    condition    of    what     may    he 

rough  to  termed  latent  scurvy,  It  is  a  fact 
which  goes  t<    support  one  of  the  thet  ries  <  >f 

the  action  of  vitamines  that  poisons  who  do 
not  do  an\  great  amount  of  work  may  live  on 
comparatively   small  amounts  of  vitamines, 

hilt      wllell     llleV      ale     called     Upoll      to    do     U|o)e 

or  less  ! i < ■ .- 1  \  v  labour,  t  he  inci  ease  In  t  he 
metabolism  seems  to  create  a  greater  de- 
mand foi  vitamines,  The  practical  lesson  <  t 
this  is,  that  although  a  comparatively  exten- 
sive search  f< >r  scun  \  in  the  nat ive  tone 
.  canned  out  by  I  )r.  <  Ireen  and  mys  •!)' 
resulted  in  our  seeing  pracl  ic  i  lly  rii 
BClirvy  among  the  natives  in  their  own 
kraals,  these  \,.|\-  same  natives  wine  en 
med  ical  examinat  ion,  appeared  to  be  ii  " 
from  scurvy,  developed  scurvy  within  the 
incubation   period    for  a   human     something 


within  the  peri*  d  of  ifrom  two  to  six  months 
— after  being  put  to  work  on  the  Hand. 
!■  -  also  a  tad  that  in  L920  there  was  as 
much  scurvy,  and  a  little  more,  than  in  all 
of  the  previous  five  years  pul  n  gether,  both 
in  case-  and  in  deaths.  It  is.  furthermore, 
a  tact  that  in  spite  of — and  I  am  sure  .very- 
one  will  agree  with  me  in  this  tin-  •_ 
improvement  made  in  the  treatment  «  I 
(dial  natives  and  the  treatment  of"  wounds, 
sepsis  has  not  decreased,  to  say  the  least  of 
such  an  extent  ;r-  mortality  has  de- 
creased, or  perhaps  has  even  relatively 
increased.  It  i-  also  an  interesting  fact,  in 
this  connection,  that  people  who  have  scurvy 
even  so  slightly  as  to  he  almost  unreci  gnis- 
able,  are  particularly  liable  to  infection.  So 
that  we  are  losing  in  efficiency  throu<_'h 
scurvy,  the  countrv  is  losing  in  our  sending 
Pack   to    the    kraals   people   undermined    in 

health,  and  we  ale  further  losing,  a  prohabh 
very  much  greater  amount,  bv  having  a  very 
number  of  wound  infections,  which  are 
perhaps     and   I  personally  think  they  at 
due  to  scurvy. 

Furthermore,  South  Africa  has  another 
problem  which  is  connected  with  vitam 
and  that  is  ni  the  ('ape  Colony  especially, 
where  coloured  children,  the  children  <>t 
mixed  parentage,  particularly  in  the  slum 
areas  of  the  larger  cities,  are  stunted, 
undeveloped,  sickly  and  ricketty,  which  is 
prohahlv  due  to  the  absence  ot  tat  in  their 
i<  od.  This  is  a  pri talem  <  t  great  natii inal 
economic  importance.-  The  subject  of  vita- 
mine  investigation,  as  I  am  sure  you  have 
gathered    from    I  >i .    hell's  most    interesting 

paper,    is    one    t  he    v  erv     fj  inge    i  f   w  Inch    has 

onlv   been  touched  in  the  last  decade  or  so; 

it  still  leaves  :,  \,,\  large  held  III  which 
persons     ot      various     scientific     attainments. 

such  a-  c-  nstitute  the  membership  of  this 
Society,  could  in  mam  instances  c<  operat< 
and  contribute  towards  a  solution  of  the 
problem.  In  the  problems  of  vitamines,  the 
chemist  and  hio-cheinist  have  a  large  held 
re  them,  and.  as  is  shown  in  the  case 
of  the  readei  of  the  paper  to-night,  who  is  a 
b  itanist,  even  a  botanist  can  do  a  greal  d<  bJ 

ot     that     work,     and     the     mining    man.     the 

compound  manager,  the  mine  manager,  and 
all  the  rest,  can  contribute  a  great  deal  in 
the  wav  of  practical  observation  and  practical 
application  of  theories  developed  in  the 
laboratory  to  the  test  ,|  every-da\  experi- 
ence: Vitamines  illustrate  probably  as 
much  as  anything  in  the  recent  development 
of  laboratory  work,  its  eminenth  practical 
nature       \   great  deal  which  at   hist   gl 
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ina\   -  idemic  in  ii 1 1 • 

has  a  tendency  to  develop  into  some- 
thing «  licli  lias  a  large  field  of  usefulness. 
hi  connection  with  vitamines, 
that  not  unl\  would  the  Laboratory  work  be 
il  in  finding  the  cure  and  prevention  of 
human  dis  ut  il  may  have  a  great 

with  the  development  of  ugriculture. 
This  C4  untry  still  has  a  very  large  ar< 
undevi  loped  land ;  but  the  world  is 
rapidly  approaching  the  point  when  the  pro- 
blem  of  growing  enough  cereals  to  feed  all 
will  become  a  very  pressing  one  indeed,  and 
nothing  which  may  tend  to  produce  more 
than  is  grown  to-day  can  possibly  be  ignored 
by  future  generations.  Vitamines,  it  they  arc 
appears  to  be  prima-facie  the 
rowth  of  cereals  and  vegetables 
may  become  ol  huge  economic  importance. 

1  have  always  felt  that  a  very  good  mea- 
sure grasp  a  subject  on  the  pari 
-  ability  to  impart  it  in  such 
a  way  that  other  people  can  grasp  the  essen- 
tials, and,  1  think,  judged  in  that  way.  Dr. 
Delf's  _  t'  her  subject  is  extraordinarily 
good.  I  have  pleasure  in  moving  a  v<  I 
heartiest  thanks  to  Dr.  Delf  foi  her  paper. 

Mr.  C.  J.  Gray:  I  have  pleasure  in 
associating  myself,  sir,  with  the  remarks 
that  you  and  Dr.  Orenstein  have  made  with 
this  paper.  This  evening  is  an  im- 
portant  one  in  the  history  of  the  Society  for 
more  reasons  than  one.  One  reason  is  that 
we  have  been  addressed  by  a  lady,  a  lady 
who  has  entered  into  our  scientific  labours. 
I  am  sure  we  all  agree  that  the  field  of 
science  and  technology  before  us  is  so  wide 
and  the  matters  for  investigation  at 
scattered  and  so  extensive,  that  it  would  be 

d  pity  it  such  work  were  left  to  on< 
only. 

T  ■  r<  >ti  I  reason  why  we  should  welcome 
this  paper  is  its  intrinsic  value.  It  deals 
with  a  subject  which  is  attracting  a  great 
deal  of  attention  in  the  world.  No  one  can 
read  Rcientific  journals  without  coming  a 
mention  of  vitamines  and  their  importance, 
pai  t  ure  from  the  chemistry  of 
iast.  We  used  to  hear  of  carbo-hydi 
and  other  food  materials,  but  the  chemistrj 

nake  any  very 
advance.      I    take    it.    though    not    a 
chemist,  that  the  discovery  of  the  importance 
of  \  il  ultei  -  t  he  w  hole  position,  and 

that  ■  i-  h<  »pe  that  w  e  shall  get  real 

knowledge    of   our    foodstuffs.      Really,    we 
have  •  t ; i .  rdinarily  ignorant  :  it  Beems 

Btrange  t<    think  how  we  have  accepted  our 
foods;      ■•    have   eaten    foods  simply   as   we 


saw  tit  without  the  slightest  regard  to 
whether  they  w<  re  of  value  to  us  or  not,  or 
which  of  them  was  of  the  most  value.  In 
the  future,  as  research  g<  es  on  and  our 
knowledge  extends,  the  position  will  be  very 
different. 

The  third  reason  why  we  should  welc 
this  paper  is  the  new  departure  it  makes  in 
the  work  ol  this  Society.     The  Society 
Chemical,  Metallurgical  and  Mining  Society. 
As  far  as  mining  is  concerned,  we  have  con- 
stantly   stretched    out    int  fields    •  i 

rch  which  deal  with  the  vital  int 
ol    man:    questions   ol    health   and    safety.      I 
think  the  chemical  papers  i  f  the  past  have 
dealt  with  matters  of  pure  science,  and  i 
particularly  with  economic  questions,  hut  the 
paper  that  we  have  had  this  evenii 
up  a  further  Held,  and  brings  d  emistry  into 
line  with  mining,  in  dealing  with  questions 
of  life  and  health.     If  the  two  wines  of  the 
Society  can  join  in  bettering  the  condition  of 
mankind,   then   we   shall   have  made  ;,    great 
step  forward.     I  have  pleasure  in  seconding 
the    vote   of   thanks   to    the    reader   <  f   the 
paper. 

Professor  C.  E.  Moss:  As  a  uon-member 
of  your  Society,  sir,  I  have  pleasure  in  sup- 
porting the  resolution.  I  >r.  Orenstein 
referred  to  the  lecturer  as  only  a  botanist, 
and  I  am  in  the  same  unfortunate  positi  n. 
I  have  greatly  enjoyed  this  lecture  from 
many  points  ol  view. 

There  is  the  human  point  of  view,  to 
which  all  the  speakers  have  so  far  referred, 
viz..  the  effect  of  vitamines  on  ourselves. 
One  cannot  help  looking  hack  some  year-, 
and  considering  the  advice  which  was  once 
given  us  as  to  what  we  ought  to  do  with  our 
First  of  all,  we  had  to  heat  them  to 
a  high  temperature  to  get  ,i,l  ,  f  animal 
parasites  and  harmful  bacteria.  Now  a  i 
many  foods  we  have  not  to  cook  at  all.  for 
fear  of  robbing  them  of  valuable  \  itamines. 
I  have  no  doubt,  a-  research  in  this  subject 
proceeds,  we  shall  have  lists  of  foods  given 
t,    M-  that  we  havi  k,  in  order  t<>  kill 

the  injurious  parasites  and  bacteria,  and 
other  foods  which  we  have  not  to  cook  in 
order  to  retain  the  maximum  number  ol 
valuable  \  itamim 

It  i-  interesting  to  note  that  I  >r.  I  >  'It 
pointed  out  that  the  chemical  composition 
ol  vitamines  was  unknown.  It  w  rather  like 
the  green  C<  louring  matter  in  plants,  which 
jg|  j  suppose,  the  most  important  chemical 
compound  in  the  world.  Yet  it  i-  onlj  a  few 
just  a  yeai  •  r  two  bef<  re  the  war 

that    the    chemical    composition    of    that 
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substance  was  made  known.  Perhaps  in 
another  quarter  of  a  century  we  shall  have  a 
paper  before  this  Society,  wherein  the 
chemical  composition  of  vitamines  will  be 
revealed  t<>  us. 

Although  this  is  such  a  new  subject  per- 
•h  Africa  there  is  already  one 
local  industry  which  is  in  danger  on  account 
of  ) '  in  conned  ion  with  v  itamines. 

I  mean  the  marmalade  industry.  It  seems, 
in  boiling  the  fruits  in  this  manufacture,  the 
\  itamines  are  destroyed.  Thai  is 
a  Berious  danger  for  one  of  South  Africa's 
young  industries.  I  would  also  like  bo  refer 
to  ;i  more  personal  matter.  A  little  over 
four  years  ago  when  I  left  England  to  come 
•  Mt  here,  1  left  I  >r.  I  >elf  behind,  at  ( !am- 
bridge,  as  a  colleague,  carrying  on  her 
irches  in  botany,  and  very  shorl l\  after- 
wards Bhe  took-  up  her  presenl  studj  as  a 
war  subject  :  an  I  ii  is  one  of  the  interesting 
results  of  the  war  that  our  knowledge  of 
vitamines  lias  progressed  very  considerably. 

I  would  like  to  associate  myself  with  what 
the  preceding  speakers  have  said  about  the 
enjoyability  and  general  excellence  of  the 
lect  ure  from  all  points  of  view. 

NATIONAL    RESEARCH    COUNCIL. 

The  Chairman:  We  have  with  us  this 
evening  I  >r.  van  der  Bijl,  the  Scientific  and 
Technical  Adviser  to  the  Departmenl  of 
Mines  and  Industries.  Ee  wishes  to  ad- 
dress the  inrri  ing  on  a  subjeel  \\  Inch  w  ill 
interest  us  \erv  much.  I  have  pleasure  in 
introducing  I  >r.  \  an  <\>'i  Bijl. 

Dr.  H.  J.  van  der  Bijl:  Mr  Chairman, 
ladies  and  gentlemen,  in\  message  is  sh<  it. 
and    I   won't   detain  you   long. 

\<    t  he  outsel  .    I    may   say   that    I    am    here 

e  \\  hat  can  be  done  to  help  alone  the 
industrial  development  of  South  Africa. 
What  1  have  to  saj  t<  you  to  nigh!  is  w  hat 
1  w  ant  to  saj  to  other  scientific,  technical 
and    engineei  a  ■  ties   in    South    Africa. 

nnd   it    ha-,  to  do  with  one  of  a   number  •  f 
phases  that  fall  within  the  Rcope  of  my  work. 
\s  you  know,  the  industries  of  this  countn 
have    developed    at     what     we    mighl     call 

a     phenomenal     rate    during     the     past     eight 

n  years,   and    I    think-   that    mam    people 

have    lost     a    certain    amount    of    Rcentici  -in 

ding      the      industrial      future     .  f     this 

country,  and  at   least  a  good  start  has  been 

wade.     But    at  the  |»me  I  ime.  we  musl  rv  t 

forget  that  this  remarkable  development  has 

i  place  under  \,.rv  ,.ti,n,  i  ,,|;||  conditions, 

and    we   shall,   sooner  <  r  later,    find    that    we 


shall  have  to  compete  with  other  countries 
on  industrial  grounds — that  is,  if  we  ho] 
approach    anything   like   economic    indepen- 
dence.   And  then  we  shall  for  v. 
find    the    need    for    carrying  ntific 

research. 

The  wide  application  of  scientific  research 
methods  to  industrial  development   in 
highly  developed  countries  has  made  it  prac- 
tically impossible  to-day  for  most  industries 
to    withstand    present-day    competitioi 
existing   knowledge;   that    is,    the   constant 
need  for  scrutinising  existing  conditio  ns,  im- 
proving   methods   and  produc- 
tion, always  trying  to  produce  a  better  article 
at   a  lower  cost,  getting  more  wop    I  r  the 
money  paid,  and  so  on,  has  brought  about 
a  general  recognition  of  the  value  ot 
that  could  make  possible  the  creation  •  t  the 
knowledge  necessary  For  effecting  these  im- 
provements. 

The  high  state  ot  competition  which  we 
find  existing  in  other  countries  ha-  been 
brought  about  to  a  large  extent  ly  the  wide 
apnlication   of  scientific   res,  arch. 

ddie  application  of  scientific  research 
to  industrial  development  is  as  old  as 
the  industries  themselves,  but  what  is 
comparat  ively  new  and  has  h  <••<  ie- 
cognised  onlj  in  t he  past  hi  years,  m< 
less,  is  the  value  <  E  organised  research.  R  - 
seaich  is  capable  of  being  organised  like  any 
other  industrial  or  commercial  undertaking. 
I  have  spent  about  eight  years  in  organising 
and  conducting  research  in  the  United 
States,  and    I    know  that,   if  it    is  properly 

handled,    it    can    he   made  a    \  er\    well-paying 

pr<  pi  -it  ion.      The   organisati<  >n  •  arch 

must  he  based  on  two  conception-:  firstly, 
it  is  to-i|a\  impossible  todraw  a  definite  line 
of  demarcation    between   any  two  branches 

of    science.        \\'e     have    Seel]     it     hole    tO-night  \ 

1  suppose  Dr.  Delf  who,  I  believe,  is  a 
botanist,    has    found    that    a    knowledgi 

cllelllisliy       is      \el\       llelpilll      ill      her     st  lldv     of 

vitamines,   and,    if  she  goes  much    further, 
she  will  probably  feel  the  need  for  a  know- 
of    physics   i  r    at    l<  help   of 

physicists,  and  finally  the  chances  are  that 
vitamines  ma\  still  demand  the  laboui 
mathematicians  before  we  can  really  know 
what  they  are.  Yon  can  take  up  hardly  an\ 
stud\  without  getting  into  almost  all 
branches  <>f  science;  that  is,  if  you  try  to 
can  \  out  real  research.  The  i  »t  I  er  >•,  n- 
cept ion      is.      it      is     impossibl  ■     for     any 

'lie    man      at      the      present      t  inn-      t<       he    all 

exnert   in  mi  re  than  a  comparatively  narrow 

field.         For     tin  *e     reasons,      if     \oii      wish 
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real    scientific    research    w<  rk 
►lineally,  you  have  t<>  organise  it  on  a 
comparatively    large   scale.      You    must 

a  number  of  men,  each  ol  \\  h<  m  is 
an  expert  in  his  own  tine  of  work,  and  let 
.  work  together  in  such  a  waj  that  each 
.  falling  within  his  sphere. 
That  wide  application  <  t  i  rganise  I  scien- 
tific research  to  industries  is  the  verj 
thing  which  causes  a  difficulty  we  have  in 
South  Africa.  We  are  a  small  country  with 
a  handful  of  people.  Mosl  <  t  our  industries 
are  very  small,  and  are  not  in  a  position  to 
OTgai  .  -   arch  h.l 

quently,  they  will  find  it  difficult  to  compete 
with      ._        ountries  where  research  can  be 
.  on  a  large  scale. 
I  have  in  mind  the  establishing  ol  a  cen- 
tral research  institution  which  could  do  a  lot 
of  work  fur  the  country  as  a   whole.     The 
function-    ,r  the   work   to   be  carried  on   in 
such  an  institution  could  be  broadly  cl 
into   three   main   classes,    viz.  :    firstly,    the 
study  of  problems  that  may  be  regarded  as 
national     importable  ndly, 

study     of     problems     that     have     a     more 
or     less     8]      iric     bearing     on     the     indus- 
and,     thirdly,    the    very    important 
matt.  mil'  materials  and  products  and 

standardising  instruments  and  specifications. 
We    have   nothing  in  this   country   like   the 
;-    iii    America    and    the 
National    Physical  Laboratory   in    England, 
<>r  the  Phisikalish  Technische  Reichsanstalt 
in  Germany;  and,  I  think,  sinner  or  later, 
all  rind  the  need  for  such  an  institution. 
I    want     t<>    approach    you    with     regard 
-     :eh     problems     that     could     even- 
tually    he     carried     out     in     such     an     in- 
stitution,  and    I   may  say  that   to  establish 
such   an   und<  rtaking  without  our  scientific 
and    technical    societies    at     least    knowing 
thing  about  it  would  ho  a  mistake:  we 
mething  which  is  not  what   it 

should    he.       It    would    lie       Well.    I    won't    -a\ 

dead,  hut  it  might  no!  he  the  live  animal  I 
would    wish    it    to   he. 

While     1     am     not     in     search     of     pro- 

-.    I    should   like  to  have  t  i  ilems 

that  have  present  time 

to  time,  co-ordinated  and  sifted,  so  that  we 
can  obtain  a  better  grasp  of  existing  con- 
ditions.       The     engineers     and     scientists 

is     country     must      have     come 
problems   in    their    work'    which    the\    may 
consider    it    Important    to    investigate,    ami 
thes,.   there  are   probably   matt 

that    may    ho    regarded    as    being   of    national 

importance      If  you  ••  isk  a  man  off 

hand  if  he  knows  of  any  such  problems,  he 


might  not  he  able  t"  meuti<  n  any  -    si 
hut   it   he  kept   the  matter  in  mind   f<  1.  say, 
a  week  01  twe,  he  might  be  aide  to  furnish 
quite    a    few.      If   engineers   and    scientists 
would   keep  this   matter  in  mind   for  some 
time,  we  should  probably  get  more  problems 
than  we  could  handle;   but  we  wish  I 
velop  the  natural  resources  i  f  the  country 
in  the  most  expeditious  and  efficient  ma: 
and  if  we  ha\  _  means 

these  problems  can  be  set  out,  we  shall  be 
fairly  sine  that  we  shall  attack  first  the  more 
important   01     - 

Therefore,     I     w<  uld    si  your 

t\  form  as  the  others,  I  hope,  will  do. 
a  Committee,  which  may  he  called  a 
amittee,  and  to  which  problems 
could  he  sent  by  r-ny  members  v. 
think  of  them.  Later  on,  such  a 
Committee  could  take  a  more  active  part 
in   co-ordinating   these    problei    -  then 

letting  m.'  know  about  them.    1  think  it  will 

great    value    it    these    problems 
brought  through  one  channel  in  that  way. 

I  may  say  that  1  do  not  like  the 
idea  of  always  creatine  new  bodies  for  doing 
things;     hut     I     have     in     mind     a     matter 

-ordination  rather  than  the  creation  of 
a    new    b  d  You    know    that    there    is    in 

existence   a    Research   Grant    Board,   which 
was  formed  by  the  Government;  and  what  I 
have     in    mind     is     not     in    any    w 
to  conflict  with  the  functions  of  the  Res  audi 
( irant  Board.     For  this        -  arch 

Grant  Board  does  not  represent  all  the 
scientific  and  technical  interests  in  the 
country;  it  is  comprised 
the  best  talent  we  can  get  toget  Iter: 
and.  when  a  man  has  a  problem  that  lie 
would  like  to  investigate,  he  writes  t.>  this 

I   and   tells  them   what   he  plans   I 
and    what    it    will    c<  st .       He    asl  -    I  r    the 
money,  and  he  sometimes  gets  it 
— he  either  obtains  a  grant-in-s  -  'arch 

or  a  scholarship.  What  I  have  in  mind  here 
is  the  opposite  process,  namely,  n<  t  handing 
out  scholarships  or  distributing  problems  for 
peonle,  hut  bringing  problems  together. 

Recently  an  International  Research 
I  .-i|   has  been   formed   for  the  study  and 

ittt.it i i * i )  of  various  problems  and  inter- 
change of  views  amongst  scientists,  and  the 
Union  of  South  Africa  has  been  asked  to  ioin 
this  International  Research  Council.  The 
question     which     came     up     n  we 

could   join.      A   country  can   join   ti 
National    Research    Council    or  body 

which  represents  the  win  ile  countn 
through  the  ( lo\ •eminent .  \s  far  i  -  I 
make  out,  we  have  no  hod;,   repn  Renting  all 
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the  interests,  scientific  and  technical,  in  the 
country.  To  have  the  Government  join 
directly  would  not  have  the  desired  effect. 

If  we  formed  Research  Committees 
in  the  various  Societies,  these  Committees 
■  gether,  or  delegates  from  them,  could  he 
formed  into  ;i  National  Research  Council. 
We  should  then  not  be  placed  in  an  em- 
barrassing position  when  asked  to  join  the 
International  Research  Council,  because  we 
a  \>  dy  represental ive  of  the 
whole  country's  scientific  and  technical  in- 
i  ii  conjunct  ion  with  t  his  I  nter- 
national  Research  Council,  there  have  also 
been  formed  the  International  Unions;  there 

is    the     I  'iii<  ii    ot     Astn  Uoln\  ,    the     I  Fnion    of 

I 'nre  and  Applied  Chemistry,  of  <  reodesy  .-mi I 
( re* »phj  -!'■-.  and  so  en.  These  interest  - 
would  lie  represented  i m  the  pr< >posed  cen- 
tral body,  and  it  would  he  an  easy  matter 
then  to  join  the  respective  [nternational 
Unions. 

I  have  put  before  you  two  things. 
(  me  i-  I  he  f<  rmation  ot  ;i  Research  ( !om- 
mittee  which  could  act  as  ,-i  body  for  receiv- 
ing ideas  regardin*  h  problems  that 
are  of  national  importance,  and  alsopn  blema 
more  01  less  directly  affecting  the  in<lnstiies. 
and  tie-  othei  is  the  idea  of  forming  a 
National  Research  Council  in  South  Africa. 
We  may  not  feel  the  n  >ed  of  such  a  body 
at  the  present  time  because  South  Africa  is 
doing  little  in  the  line  of  research.  I 
think  the  secretarial  expenses  of  such 
;i  1><  <1\  would  be  f<  i  the  pi esent  very 
small  :  hut .  a-  t  ho  i  ime  goes  on,  I  ted 
sure,  sa\ .  in  five  or  ton  years  if  t he 
country  develops  as  vve  hope  it  will,  we  shall 

ie  ii I  ot  such  a  body  very  much,  and 

I    hope  you   will   see  your  way  clear  to  do 
this    dii  eel  ion .      A    -t  art ,    .-it 
leasl ,  sh<  mid  be  made  n<  .w  . 

In    c<  ni-lu-i.  ii,    Mr.    ( !hfl  innan,    I    wish    1. 1 
thank  you   for  having  given  me  the  oppot 
tunity  oi  ment ioning  this  to  you. 

The  Chairman:  I  sure  that  the  Societj 

will  oj\(.  sympathetic  consideration  to 
Dr.  van  der  Bijl's  proposals.  I  should  like 
-k  him  whether  the  formation  of  the 
Committee  should  precede  the  establishment 
of  a  Government  Research  Laboratory,  or 
should  the  Laboratory  come  first,  and 
whether  he  thinks  the  formation  of  Com- 
mittees by   this  Society    will  strengthen   his 

hand    in    •  ihtailling    t  he    L;d>oiat<  i  \  , 

Dr.    H.    J.    van    der    Bijl:    Yes;    it    will 

strencthen  mv  hand.     Some  research  work 

i<   being   carried   out    at    University    Labora- 

nd.  I  think,  if  we  want  this  countn 


to  develop  industrially,  our  Universities  must 
be  raised  to  the  true  standard  <  t  Universi- 
ties. They  should  he  in  a  position  to  carry 
out  a  considerable  amount  «  i  research. 

The  Chairman  then  spoke  of  the  question 
ot  forming  a  Research  Committee,  and 
invited  the  opinion  of  the  meeting  ;i-  fco 
whether  such  .1  Committee  should  he  f.  rmed 

at     the    llleetl 

It  was  unanimously  agreed  that  the 
matter  he  left  for  the  Council  to  deal  with. 


SYMPOSIUM  :   MINERS'  l'l!THIsi>. 


DUST    PREVENTION. 


Mr.    E.    S.    Hendrikz    {Assistant    Gem 
Secretary  S.A.   Mine   Workers'  Union):   Mr. 
Chairman,    ladies   and   gentlemen,    1    (<■<■[   a 
bit  ou1  i  f  m\   element  to-night,  being  in  the 
company   of   what    I    might    call   the   upper 
ten  of  the  working  class.     The  miners 
yon   are   aware,    are   a    curious   compound   ot 
human  nature,  one  of  those  compounds  being 
suspicion,  and  J  am  afraid  when  they  c 
to  learn  that   I  have  been  fraternising  with 
the  upper  ten,  it  may  create  suspicion;  but, 
s  leing  that   L  am  here  in  a  comm<  a  cause, 
that    i<,    in    connection    with    the    phthisis 
question,  probably  they  will  forgive  me. 

1    regrel    I    was   unable  to   be   present    al 

your  last   meeting,  hut  I  can  assure  yon.   1 

ly  studied  tho  Minutes  of  the  meeting, 

and  I  was  greatly  impressed  with  the  short 

essays  which  were  given  at  that  meeting. 

The  question  of  miners'  phthisis  is  rather 
a  broad  one  to  deal  with,  For,  to  go  into  the 
whole  question  would  probably  take  up  the 
whole  of  the  evening  So  I  am  confining 
myselt  more  or  less  to  dust  prevention  this 
evening.  F  am  not  a  technical  man;  \  am 
only  giving  you  my  opinions  and  impressions 
as  an  ordinary  miner. 

The  question  I  am  particularly  dealing 
with  to-night  will  be  that  of  certain  attach- 
ments and  devices  which  are  in  the  market 
to-day  for  minimising  or  eliminating  dust 
underground  ;  attachments  and  d. 
which  can  be  applied  to  am  of  the  machines 
in  use  underground  at  the  present  time. 
But,  un  to  the  present,  the  Government  and 
the  industry  have  failed  to  give  these  prac- 
t  ical  trials,  and  it  is  more  or  less  ■  n  I 
line-  that  I  am  giving  yon  a  sh<  rt  paper  this 
e\  ening. 

A  great   deal   has  been  done  in  the  i 
but    there    -till    remains    ;i    great    deal    to   b© 
done    for   the    purpose   of   eliminating    dual 
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underground.      Water   bas    been    plentifully 

Rock  thills  have  been  introduced  with 

.   steel,  allowing  a  jel  oi  water  to  pass 

through  the  steel  direct   into  the  bole,  but, 

of  all  tint  has  been  done,  we  sure 

still  to-day  faced  with  the  facl  thai  |»litliisis 

y    prevalent,   and    the   time    has    now 

arrived  when  the  professional  ana  technical 

men  of  South   Africa  should  seriouslj    take 

tiii- —  question  up  and  do  everything  in  their 

powei     •       enlist     the    sympathies    oi     the 

ramenl    and    the    industries   concerned 

with  o  view  to  solving  the  problem. 

1  can  state  with  assurance  that  tli<' 
majority  ol  the  miners  would  rather  see 
-  than  hitherto  made  for  the 
elimination  ot  dust  than  to  receive  c<  ni- 
tron for  contracting  phthisis,  because 
compensation,  however  great,  must  always 
be  inadequate.  In  other  words,  the  men 
would  so<  ner  have  their  health  and  long  life 
than  t  s.  d. 

I  in  pleased  to  see  that  Mr.  ( '.  -I .  <  rray, 
Inspect  r  of  Mines,  Johannesburg,  in  a  very 
able  paper,  deals  more  or  less  with  the 
question  it  "  what  remains  to  be  d< me  t  > 
prevent  miners'  phthisis."  He  deals  with 
what    he    calls    ' '  the    human    factor- 

lation,  water  service  for  dust  allaying 
purp<  ses,  etc.,"  and  it  is  therefore  not  m\ 
tion  to  touch  on  these  questions.  I 
will,  however,  confine  my  ideas  to  one  or 
two  devices  at  present  on  the  market,  which 
T  maintain  should  be  given  a  fair  trial  under 
ordinary  working  conditions,  and  indepen- 
dent dust  samples  should  be  taken  at  regular 
interval-  with  a  view  to  finding  out  whether 
the  advantages  of  these  devices  or  attach- 
ments are  all  thai  is  claimed  for  them. 
sure  should  be  broughl  t< >  hear  on  the 
rnmenl  and  the  mining  industry  to  give 
these  a  fair  trial,  and  it  it  is  proved  that 
they  produce  a  minimum  of  dust  compared 
with  other  machines,  the  mining  industry  of 
the  Witwatersrand  should  he  compelled  to 
introduce  them  throughout  the  whole  of  the 

During     tin      i    istence    of     the     M  iners' 

Phthisis     Prevention    Committee,    a 

number  ot  dust  samples  were  taken  by  the 

rnmenl  samplers  in  connection  with  a 

n    device    or    attachment,    and     from 

ts  circulated  by  the  <  '<  mmittee  on  t  he 

dust      samples      taken,      it      was      proved 

that    there    was    practically    no    dust    from 

drilling    operations    and    it    was    impossible 

■  iccur  <  >n  account  of  the  system 

engine— packing  in  the  front  end  of 

ider     which  i  nt iivh   pre\ ented  a n\ 


tvater  from  entering  the  air  cylinder.  At 
the  same  time,  it  was  claimed  that  the 
packing  acted  in  a  way  which  prevented  any 
air  from  entering  or  blowing  •  \i\  at  the  front 
end  ot  the  cylinder,  as  is  usually  the 
with   the  reciprocating   machine.      I   d 

intend    to    deal    with    the    economic    fact. 

the  attachment  in  question,  hut  purely 
with  the  question  oi  it-  claim  for  the 
minimising  oi  phthisis  dust.  From  a  rep<  rt 
received  trom  a  Committee  especially  ap- 
pointed by  our  Union  to  go  into  the  question 
ol  one  ot  these  safety  devices  which  can  be 
attached  to  any  Holman  type  machine  at 
a  very  small  cost,  and  other  reports  from 
miners   who   have   used   these  attachments, 

it     appeals    that      owing      to     the    j i lecha ideal 

structure    ot    the    attachment .    no    f<  g 
takes  place.     We  are  ot  the  opinii  n  that  the 

ng  created  by  machines  at  present  in 
use  is  a  great  drawback  to  the  health  i  t  the 
miners,  and  it  mav  perhaps  he  the  indirect 
cause  of  the  miner  getting  phtl 
from  practical  experience  1  should  say  that 
the  miner  working  continually  in  a  I 
atmosphere  underground  is  m<  re  susceptible 
to    phthisis    than    if    there    were    no    fogging 

pi esent . 

In  a  letter  received  from  the  Secretary 
for  Mines  and  Industries  some  time  ago,  he 
stated  oti  the  question  of  machines  which 
create  fogging,  "that  there  is  no  objection 
to  such  machines  if  the  fog  consists  ,  f  drops 
of  water  not  containing  silica  particles  in 
injurious  quantity.  If,  therefore,  thi 
arises  from  the  atomization  of  sufficiently 
(dean  water  there  can  be  no  danger  it 
far  as  silicosis  is  concerned.  The  meth<  d  of 
the  determination  <  t  the  amount  of  silica 
in    the    air    is    the    same    whether    the    air    is 

Or    not  .  "       I'o  in    pi  act  ical    expel   • 
however,    I   must   say  it   is  almost   a  matter  ot 

impossibility  t<  e,.t  sufficiently  (dean  water 
underground.  Therefore,  this  argument 
falls  to  the  ground.  I  am  fullv  aware  that 
no  machine  oi  attachment  can  cut irelj  pre- 
vent the  eieat ion  of  dust  because  yon  can- 
not cut  rock  w  it  hout  creat  ing  dust  We  can 
.inly  aim  at  the  utm<  at  possible  reduction  in 
the  creation  of  dust  and  the  prevents 
its  distribution  in  tin  atmosphere  The  pro- 
blem   I'et    re    it-    is    t,,    tal<  •    t  he    niachii! 

attachment  which  passes  the  least  an 
..i  dust  inn.  the  at mosphere,  and  to  exclude 
other  machines.  \l\  uni<  n  at  \ ai ious  t imea 
have  approached  the  Government  M 
Engineer  and  the  Chamber  of  Mine-  w'th  n 
view  of  having  at  least  one  of  th-se  attach- 
ments tested   under  ordinal  v    working  con  li- 
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tiqns,  and  al  one  time,  representatives  of  the 
Chamber  ot  Mines  undertook  to  place  LOO 
of  these  converted  machines  on  various 
es  along  the  Reef,  and  to  have  dusl 
samples  taJ  en  al  regular  intervals.  But,  un- 
fortunately ,  the  '  Jhamber  up  to  the  pi 
has  done  nothing  further  in  the  matter  and 
J  think  the  time  lias  now  arrived  when  a 
definite  stand  should  be  taken  in  the 
name  of  humanity,  compelling  the  Govern- 
j j i.-i 1 1  and  the  industry  as  a  whole  to  give 
these  attachments  or  devices  a  fair  trial. 
I  would  suggest  thai  the  trial  should  take 
place  under  ordinary  working  conditions 
under  the  direct  supervision  of  technical 
men  appointed  l»\  the  Government,  and. 
further,  thai  the  Government  appoint  im- 
partial dust  samplers  whose  duty  it  will  he 
;  .  conl  inualhj  take  samples  where^  er 
tie  -.•  attachments  are  being  used  and  report 
to  ill-  Govi  rnment  Mining  Engineer.  If. 
.•ift.-r  a  tair  trial,  it  i-  loimd  i  hal  t  hese  con- 
verted machines  create  no  dust  or  prac- 
tically none,  the  industry  should  he  com- 
pelled to  scrap  all  machines  not  fulfilling 
requirements,  and  adopt  those  which  creal  • 
the  least  dust.     The  initial  expense  ot 

"\oitniL'    all    the    machines    in     use    at     present 

would  appear  to  he  a  heav\  burden  on  the 
industry,  hit  that  would  be  counteracted  by 
the  effecl  on  the  phthisis  compensation 
moneys  now  being  paid  out  h\  the  industry. 

As   you   ale   aware,    the    Phthisis      Board    i-   at 

nt    pa\  ing   out    \  rvy   large  amounts  as 
C(  mpensation,  and  if  these  attachments  are 

found    to   he  a  SUCCl  I  eat    port  ion  of  this 

amounl  would  he  saved  h\  theii  introduction 
and,    in    addition,    there    would    he   a    great 
leduct  ii  n  iii  the  suffering  caused  and  a 
decrease  in  the  deal  h  n  >ll  of  both  w  hii  i  and 
coloured  workmen. 

I  f  machines,  attacl mts,  etc..  are  placed 

he  market ,  and  it  is  claimed  t  hat  they 
create  a  smaller  percentage  of  dusl  than 
the   machines   at    present    in    use,    it    is   the 

dutv    of   all    no  fessii  nal    and    technical    men 

to  hi  in1:  t  heir  influence  to  bear  i  >n  t  he  min- 
ing industry  and  the  Government  to  give 
such  attachments,  etc.,  a  fair  trial. 
\t  the  present  moment  we  are  faced 
with     the     position     that      the     only  way 

orce  the  industry  to  give  such  attach- 
tc  .  a  fair  trial  is  to  make  phthisis 

exnensive   as    possible   for  the   industry, 

and    then    ppi  haps    it     w  ill    realise    thM     it     is 

cheaper  in  the  1<  np  run  <<>  try  and  eliminate 
dusl    from    underground    than    to   pa\    com- 
pensal  i<  >n. 
Tn  conclusion,  T  wish  i<    point  out  that  a 


ge  percentage  of  the  underground  w< 
to-day    are    not    fully    conversant    with    the 

risks  they  run  in  neglecting  to  carry  "tit  in 
lull  all  the  rules  for  the  prevention  of 
phthisis,  and  1  think  this  Society  would 
a  very  useful  purpose  if  they  could 
arrange  a  series  of  lectures  with  illustrations 
all  al  I.'.  •  ;  with  a  view  of  educating 

the  men  on  the  dangers  ot  uegleyt  in  ti 
the    necessary    precautionary    measures    for 
the  prevents  n  of  phthisis. 

The  Chairman:  1  should  like  to  thank  Mr. 
Eendrikz,  on  behalf  of  the  Society,  lor  pre- 
senting the  mine  workers'  angle  i  t  view  on 
this  subject.  I  think  the  Symposium  is  ful- 
filling it*  purpose  in  bringing  to  light  the 
ideas  of  various  men.  We  have  listened 
with  great  interest  to  Mr.   Hendrikz'  paper. 

Mr.  E.  M.  Weston:  1  did  not  mean  to  say 
anything  on  this  subject,  hut  some  remarks 
made  |,\    Drs.   Orenstein  and  Mavrogordato 
have  encouraged  me  once  more  to  placi 
fore  you   what    I   believe  to  he  the  correct 
view   on    this   matter.      In    giving    evidence 
before    the    Phthisis    Commission,    I    main- 
tained that  other  methods  oi  protectioi 
necessary.      These    medical    gentlemei     say 
that  other  method-  are  needed,  even  admit- 
ting   that    great    pi'  gress    has    been    n 
Dr.  Mavrogordato  is  evidently  feeling  r 
for  them. 

The  question    I   want   to  bring   forwai 
that   of   respiration.      You    know   what    the 
official   estimate  of  all   respirators  was:    in 

the   first    place   the   opinion    vvas   that    n 
would    use    them        \t    the    time    I 
nouncement   was  made,   I   know   personally, 

and   miners  can  bear  me  out,  t  hat    t  i 
respirators  were  impel  feet ,  they  were  i 
used    duriiie    the    shift    h\    a    considerable 
number  of  miners.     When   the  official 
diet  came  out  that  respirators  were  stopping 
.  nl\    from  30      n    60      of  the  dust,  thee 
was  discouraged.     My  contention  has  always 
been  that   ii  a  man  wore  a  respirator  which 
stops  only  60     of  the  dust,  he  is  e)li: 
increase  his  expectation  of  underground  life 
by  60 

\-  you  know  the  older  type  ot  respi 
has  grave  drawbacks;  it  was  stitlme.  and 
there  was  no  free  breathing  through  it. 
About  the  time  sir  Robert  K<  t /.'■  invi 
the  konimeter,  I  had  the  idea  that  if  you 
could  intercept  the  air  'ii  its  way  to  the 
lunrjs    with    Bticky    hallles.    and    if    VOU    could 

impinge    the   ah    on    them,   an    efficiei  I 
spirator  could    he   devised.      My    |    ii 


A] 
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it  it  is  not  necessary  to  - 
all   through    the    shift,    but   that 
tli--!-.-  are  certain  times  and  places  during  the 
n  the  wearing   should  be  compul- 

i  a    Qumbi  and 

i.illv  improved  them.     Dr.  Moir  kindly 

lid  Mr.   Boyd, 
with  the  gravimetric  test  was 
up  to  about  95        On  the  whole,  as  far  as  the 
s     ts   go,  they  ■ 
_.     inasmuch 
:\    all   the   dust    by    impinging   it    on   a 
-  Sir    Robert 

ipinging    with    high    velocity, 

why  it  should  not  be  d<  >ne 

Mr.  W.  Allen:  With  regard  to  Mr.    I 

he    said    the    Chamber    Jin* I 

.    put    1<"»   machines   of   the    type 

..ii  the  mines  L    I  may 

as  the  Crown  Mines  are  concerned, 

sixteen    machines    w<  rking  <  n    the 

.V     7-    :tion.    Dust  samples  are  taken  close 

machines,  and,  on  the  return  air- 

aiid  in  places  where  Just  is  likely 

nd.     It  does  not   appear  from  the 

samples   that    they   give   any   better  results 

than  other  machines.    Another  thing  is,  they 

have  •  he  same  d<  the  \\  ater  Leyner  ; 

that  is,  the  jumpers  very  often  choke,  and 

the  t"  »3  -  promptly  take  the  water  hose  off  the 

md   use    it    in    exactly  the  same 

-  lid   steel  one.     There 

ave  defects  in  the  machine 

present. 

Mr.   H.   C.   F.   Bell:    It     strikes     me     in 

one  point  h  tver- 

I :  that  i  ■    time  when  the  holes 

a  blown  out — it  takes  ten  minutes 

in  the  development  drive  to  blow  out  all  the 

I  and  inhaled  by 
the  miner  and  his  boys,  \  should  say,  than 
and  inhaled  in  a  drive  \\  hen  drill- 
mine.      It    seems   to  me   mil 
phthisis   could    be    reduced    considerably    it' 
could   b<    devised   by 
which  the  dust  or  mud  in  the  holes  could 

out  by  suction,  or  Bome  meai 
which  it  would  not  be  dispersed  into  the  air. 
re  the  meet ing,  because  it 
me  it   is  ;i   point   which  is  al 

■d. 


NOTES    <>\    THE    INI  UI.V  i.    <  >1 
SI  Li   IJ.i:    SILK    \     \\l>   CALCIUM 
SALTS  OK    PRECIPITATK 


i<\    i.   11  ww  \i:i>  Johnson   .  M 


Printed  in  Jo 


Mr.    C.    Toombs:    S 
pap.!-  was   written    I  have   had   the  oppcr- 
tunil  amining 

duel 

White    precipitate    nowadays   din" 
siderably    from    the    white    precipitat 
lays,    which 

_n  anion--  chemists  at  that  time.     I  find 
that    to-day   it   consists   largely  of  hyd 
zinc  oxide,   with   souk-  zinc   c 
cium  carbonate,   sodium   zinc   ferrocyanide, 
and  a    i'rw  other  substances,    but    byd 
zinc  oxide    predominat  I   amount 

about  Tii    .     This  explains  why  the  pn 
tate    is    largely    soluble   in   dilute   sulphuric 
acid.      I    should   saj    that    the   formati 
hydrated  zinc  oxide  in  the  1-  ay  is 

y  due  to  the  very  low  cyanide  strength 
and  consequent  low  causticity  of  the  solu- 
tions as  compared  with  y<  _  by,  zinc 
hydrate  being  soluble  in 
thrown  out  ot  solution  as  neutrality  is  ap- 
proached. 

Calcium  carbonate,  to<  .  is  constantly 
positi   _       -  »f  this  naturally 

by  the  action  of  atmospheric  carbon  dioxide, 
hut  <  n  some  of  the  mines  there  is  a  coi  • 
deposition  taking  place  due  to  th. 
between  calcium  sulphate  contained  in  large 
quantities  in  the  reduction  works  \\ 
soda  carbonate  constantly  beii  \  1  by 

the   breaking  ud  of  the  -odium  cyanide  in 
the  works  solutions.     The  solubility  of  cal- 
cium sulphate  is,  roughly,  2  pm.  per  lit' 
'in  lh.   per  1,000  -aliens,  and  mai 
mine    wat  '  mated    with    c.il- 

tcuim  sulphate  owing  to  the  use  of  lin 
eliminating  sulphuric  acid,  and  sail 
Where  such  water  precipil 

can  never  be  so  frond,  nor  will  the  zin 
without    dressing    so    lonj 
Favoured  with  r  supply.     On  the 

I    R  P.M.  our  industrial  water  var 

al t    I  1-15  lb.  CaSO.  n*r  1.00 

summer,  up  to  the  18-10  lb  illons 

in  winter,  and  during  Run 

cipitation  is  fair,  whereas  in  winter  it 
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const. nit  source  of  worry,  and,  in  my  opinion, 
this  is  largely  due  to  deposition  of  calcium 
carbonate.  CaS04  -  Na,C03  Na2S04  - 
0  . 
'inn  zinc  ferrocyanide  is  always  with 
ns,  but  fortunately  is  practically  all  removed 
in  the  treatment  tanks,  but  i<  r  a  me  un- 
known reason  a  trace  is  constantly  forming 
and  depositing  in  the  precipitation  boxes. 

Silica  is  always  found  in  gold  slime,  and 
zinc  box  products,  and  is  generally  put 
down  to  imperfect  classification,  broken  mat- 
ting, and  drift  sand  carried  by  the  wind. 
Undoubtedly  all  three  of  these  cause-  con- 
tribute from  time  to  time  to  the  silicious 
content  of  zinc  box  products,  and  this  silica 
i-  preseul  as  insoluble  or  fixed  silica.  Silica 
may  also  be  deposited  as  gelatinous  silica 
(hydrated  silicic  acid),  soluble  in  excess  of 
alkali,  also  as  combined  silica,  or  silicate 
compound,  both  possibly  coming  from  the 
same  -  >urce.  <>n  the  Fast  Hand  the  natural 
waters  of  the  distiict  all  carry  more  or  less 
carbonate  in  solution,  also  sodium 
silicate.  On  coming  into  contact  with  acid 
mine  water,  this  silicate  is  very  largelj 
broken  up,  and  gelatinous  silica  set  free. 
S:    ue  tun,-    ago    I     bad    a  sample  of  this 

■  'nuns  stuff  brought  I  me  by  an  in 
ground  man  who  was  curious  to  know  what 
it  was.)  Mosl  of  this  form  of  silica  finds  its 
way  to  the  sumps,  but  some  of  it  forms  in 
old  workings,  and  when  extensive  reclama- 
tion work  is  I"  ing  done  some  of  it  finds  its 
way  to  the  zinc  boxes. 

('  mbined  silicate,  such  as  sodium  silicate, 

finds  its  way  In  the  work.-  in  the  water,  and 
Calcium   silicate  more  or  less  water  soluble  is 

introduced  by  the  lime  used   in  treatment, 
more   particularly   in   the   hard   burnt    lime, 
rally  called  ball  mill  lime. 

The  presence  of  lead  as  sulphate  in  ! 
quantities,  in  wet  acid  treated  zinc  1"  \  pro- 
ducts, points  eithei  to  a  comp<  und  of  lead. 
Boluble  in  dilute  sulphuric  acid,  such  as  car- 
bonate, depositing  on  the  zinc,  or  to  a  c<  n- 
staJit  small  deposition  of  lead  sulphate,  due 
to  reaction  between  the  lead  oitrati 
acetate  used  on  the  plant  with  the  sulphates 
carried  in  the  solutions.  Which  ever  oi  these 
is  the  cans.',  its  presence  on  the  zinc  is  a 

factor  towards   bad   precipit.it  ion. 


A  Jew  months  auo,  after  a  period  <  f  very 
had  precipitation,  it  was  found  impossible  to 
filter  press  the  acid-treated  material  from  the 
slime  boxes.  Suspecting  silica  to  be  the 
cause,  I  decided  nol  to  dry  it  completely, 
but   treated    it  as   follows  :  — 

The   sample   was  washed   by   decantation 
with  distilled   water  until   free  from   soluble 
zinc   compounds,    filtered   and   drai 
night 

The  gelatinous  mas-  was  transferred  to  a 
stoppered  bottle,  shaken  up  well,  ai  i  the 
percentage  of  solids  determined. 

ia)  A  portion  of  the  wet  product  was  then 
treated  with  ammonium  acetate  solu- 
tion, washed  and  the  lead  in  solution 
determined  a-  lead  sulphate. 

(b)  The    residue    was   digested    wit]     5 
Na2C03,  and  the  silica  thus  diss  • 
determined  -  gelatinous  silica. 

(c)  'I'he  insoluble  matter  was  heated  with 

hydrochloric    acid,    neutralised    with 

sola,    and    made    up    to    .">        \ 

digested    and    dissolved    silic 

mined—  silica  in  s< iluble  silic.  ' 

(d)  The  residue  from  (c)  was  treated   witli 
aqua  regia,  and  the  insolubli 
washed      with     ammonia      to     rei 
silver    and    the    silica    in    tic 
determined     fixed  silica. 

'Jdie  following  were  the  percentagi 

Lead  sulphate 277 

( lelatinous  silica    8'2 

silica  as  silicates  I '  I 

Fixed  silica 15"! 

Some  sodium  zinc   ferrocyanide 
found. 
Ordinary   filter-pressed  gold  slime:  — 

Lead   sulphate 21*9 

(  iehit  inells    silica    2"8 

Silica    a-   silicates ['8 

Fixed  silica 

This  -ample  had  been  acid  treated,  but  n  >t 

calcined,   and    was   washed    free    from   zinc 
sulphate. 

ORDIN  \i:y    w  nn  i.  PR]  (  [PITATE. 

A  -ample  of  this  contained  <>l  due 
bydrate,  and  was  treated  similarly.  It  was 
found  n    contain  :  — 
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Lead  sulphate  ...  5*5 

( relatinous  silica     1*2 

Silica  as  silicate     2"5 

Fixed  silica   i.l 

A  sample  of  precipitate  which  had  settled 
in  boxes  containing  no  zinc  contained:  — 

Zinc  hydrate I 

Lead  sulphate  1'0 

Gelatinous  silica     0'4 

Silica  as  silicate     2*3 

Fixed  silica    7'6 

Calcium  carbonate 9*0 

'  ii'ld,    92   OZ.    per  t.  .11. 

The  interesting  feature  in  the  above  is 
uce  of  lead  sulphate  in  all  of  the 
samples,  and  it  is  quite  possible  that  a  film 
of  this  very  finely  divided  substance  may 
j>la\  a  bigger  part  in  causing  had  precipita- 
tion than  is  generally  recognised. 


TREATMENT   OF    VNTIMONIAL   GOLD 

ORE    \T  THE  GLOBE    \\l>  PHCENIX 

MINI'..  SOUTHERN  RHODESIA. 


CEMENTATION   OF   THE    SUBSTRATA 

OF  THE  MAZOE  DAM   RETAINING 

WALL. 


By  Dr.  <l.  A.  Voskule. 


Printed  in  .Journal,  November,  1920.) 


DISCUSSION. 


Mr.  Weston:  There  is  just  one  remark  I 
should  like  to  make  in  connection  with  this 
paper.  According  to  the  accounts  T  have 
had,  they  spent  about  £10,000  on  cement. 
and  the  character  of  the-  rock  shows 
there  is  a  great  deal  of  open  space,  and 
not  much  -and  in  the  more  fractured  por- 
tion-.        It     Seeing     tO    llie    a     Ulixt  llle    of    otic    of 

cement  and  four  of  sand,  or  some  other 
material  of  the  same  fineness  and  specific 
gravity,  saving  aboul  three-quarters  cement, 
would  have  been  quit,  as  effective  as  the 
pure  cemenl  in  thai  instance. 

Mr.  Toombs:  In  reply  to  Mr.  Weston,  1 
would  point  out  that  the  cemenl  used  in  this 
work  is  ground  extremely  fine,  and  is  put 
into  the  boreholes  a-  milk  of  cemenl  \ 
mixture  of  sand  with  the  cemenl  would  not 
work,  as  the  Band  would  settle  oul  in  the 
and   block   it  up. 


i:\  Mr.  V.  E.  Robixsox. 


(Printed  in  Journal,  January,  1921. 


CORRIGENDUM. 


( In  page   169,  s  «cond  column,  third  | 
graph     from     the     bottom     should     read:  — 

On  rearranging  the  plant  to  admit  i  f  this 
new   treatment ,   I  found  that  t  -  with 

up  t.  In  I'd  mesh  leached  sufficiently 
well  to  remove  the  soluble  gold,  and  thus  no 
slime  plant  was  necessarj  .  " 


OCCURRENCES  ok  FIRE-DAMP  ON 
THE  FAR  EAST  RAND 


B\  T.  X.  Dewar. 


Printed  in  Journal,  February,  I'^il. 


DIS<  '  SSION. 


Mr.  C.  J.  Gray:  The  following  is  an  ab- 
stract from  a  letter  received  from  Mr.  .). 
Fairhurst,  late  Principal  of  the  Wolhuter 
Government  Miners'  Training  School,  who 
had  considerable  coal  mining  experience  in 
England  before  lie  came  to  South  Africa:  — 

In  Mr.  Dewar's  paper,  the  t'n-t  accident 
reported  was  that  at  Brakpan  op.  the  19th 
March,    L913.      I    was  at    Brakpan  at    that 

time,  and  just  after  the  accidenl  was  tians- 
ferred  to  that  section  as  shift  boss.  The 
winze  was  then  being  allowed  to  overflow 
into  the  drain  on  the  drive,  and  carbon  came 
with  the  water  in  such  quantities  as  to  cover 
the  bottom  of  the  drain.  I  concluded  that 
(dl,  brought  down  in  bubbles  which  burs! 
as  the  water  left  the  fault  had  caused  the 
accident. 

The  first   signs  of  CB  ,  on   the   Rand  that 
I  know  ot  were  found  in  the  Rand  Ci  llieres 
( rold   Mine,  early  in   1910.     I   was  w  ith  the 
manager,  and  w e  came  to  the  fool  ol 
g(  ing   up  at    15°  for  200  ft .     It  ended  at   a 
fault  and  water  cane  from  the  hanging 
aboul   In  ft.  from  the  fault.     I  ha  I 
in  that   rise.  and.  at  the  manage)  - 
started   to   go  up.      When    I    was   up  about 
|u  tt .  m\  acetylene  light  went  out  suddenly. 
I   though!   thai    I   had   jerked  it,  and  turned 

and    e.   t     it    relighted.         \t    the    same    place    the 
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•  ..nt  after  i  had  seen  a  blue 

1   told  the  manager  that  it 

was  eithei    CO  from   blasting  or  CH4  c<  m- 

lown  with  water  through  a   fault  from 

measures.      Some   weeks  after,   it 

[ear  the  rise  so  as  to  make 

a  connecti  n  to  the  level  above.     I  told  the 

pipe  fitters  to  connect  the  air  to  the  pipes 

which  they  had  pushed  up  and  to  keep  on 

the  intake  side  while  the  air  was  blowing. 

About  an  hour  later  I   returned  to  find  out 

whether  the  place  was  safe  for  further  work, 

and  walked  up  a  connecting   rise  with  my 

candle  low,  to  a  drive  running  off  the  rise. 

Thinking  all  was  clear,   I   lifted  my  candle, 

and  th<    nexl  second  was  in  a  raging  flame, 

and    1    dropped    and    rolled    down    the    rise, 

being      severely      burned      and      otherwise 

injured. 

meeting  then  terminated. 


Notices   and  Abstracts  of   Articles   and 
Papers. 


CHEMISTRY. 


Mi  i  ir,  i.    i  n;  vngi      is     [ndicator.     "  i  Ihlorine    in 
either    acid    or    alkaline    solution    destroys    .- 

and  bromine  acts  similarly,  whereas  iodine 
thout  effect.  Hydrosulphurous  acid  destroys 
methyl  orange,  but  not  in  presence  of  formalde- 
hyde; the  destruction  caused  by  certain  alkali  buI- 
pnides  depends  on  the  presence  of  accidental 
in,, ,u.  <  >f       oxj  gen  yielding       compounds, 

hydrogen    peroxide     is     without     action    on    methyl 
i,, ,t     ozone    readilj     destroys    it.       In    the 
metric  titration  of  percarbonate  the  indicator 
i-  destroyed   immediately  any  free  alkali  carbonate 
■ .  i\     1 1 •  1 1 1  ralised     and    the    percarbonate 
ind ergo  decomposition.     The  indii  iti 
readilv    destroyed    l>.\     nitrous    acid    bul    servi 

anic,  thiocj  anic,  and  carbonj  Iferrocj  anic 
acids;  with  hydrocyanic  acid  it  is  insensitive  and 
v.  it!,  ferroi  yanic  ai  id  uncertain.  <  lertain  bases, 
notably  ferrous  and  manganous  oxides,  destroj  it. 
the   yellow    colour  persisting   when   a   solution   of   h 

or  manga s  salt,  precipitated  by  addition 

of  alkali,  is  re  acidified.     This  phenomenon,  due  t  i 
i  ,i ni  of  the  two  hydroxides,    is   not 
observed    if   hydrogen    peroxide    is   added    pri 
the  alkali.     Both  the  free  and  the  combined  acid  in 
solutions  of  ferrous  and  manganous  salts  maj   hence 
be  determined   bv   titration.     With    ferrous  Baits   it 
i-  necessary  to  allow   for  the  free  acid  entei 
combination     in     accordance     with     the     equal 
2FeSO     •  .i.Il  SO     •   0       i  •     SO       h  (n     L)HaSO 
■  11  0;    with    manganous   salt-,   however,   man 
silt-    are    i  d    under    ordinary    conditions. 

the   indicator,    bul 

only  in  acid  solution,  and  here,  t when  hydi 

peroxide  is   used,   the  five  acid   combining   to 
the  stannic  salt  musl  !»■  take,  into  account.    ( 
salts  behave  like  those  of  tin,  and  cobalt   salts  I'ke 
•  iron  and  manganese.     The  mercurous  oxide 


precipitated  from  the  nitrate  by  addition  of  alkali 
does  not  destroy  the  coloration  but  carries  down 
the  colouring  matter  with  it.  In  the  titration  of 
commercial  and  fuming  sulphuric  acid  methyl 
i-  sometimes  destroyed  owing  to  the  impurities  pre- 
sent, and  the  same  is  observed  with  alkali 
hydroxides,  even  with  those  sold  as  pure.  Ethyl 
alcohol  is  markedly  alkaline  towards  methyl  orange, 
whereas  methyl  alcohol  is  without  effect." — V. 
Macri,  Boll.  Chim.  Farm.,  L920,  59,  193— 196. 
—Journ.  Soc.  Chem.  I  ml..  Sept.  15,  1920,  p.  611A. 
(J.    A.    W.) 


Preparation   of   .Miihvi    Red.     "  A   mixtu 
anthranilic    acid.     L37,     water.     1000,    crushed     ice, 
300  _..  and  hydrochloric  acid  (sp.  gr.  11- 
is  stirred  and  kept  below  5     C,  while  a  mix*:, 
sodium     nitrite.    59,    and     water.    150    '4..     is    added. 
The   whole    is    .-tirred    for   a    further   20    min.,   and 
then   added    to   a    mixture   of   dimethylaniline,    121, 
water.  200  g.,  and  hydrochloric  acid   (sp.   gr.    1*15  . 

90     CC.         After     a      few      mills.,     a      mixture     of     fused 

sodium   acetate,    165,   and    rater,    500   ...    is  added. 
The    purple    red    ervstals    which    separate    when    the 

mixture   is  set    aside   for  s •■   hours  are  collected, 

washed   with   cold   water,  dried   at    50     I  id   re- 
crystallised    from   alcohol.      The  yield   of  the  crude 
id    is  about    13 ",    of  the   theoretical  amount   cal- 
culated   on    the   anthranilic   acid.' L,     DeSVERGNES, 

Ann.  Chim.  Analyt.,  L920,   .'.  209— 210.-Vo«m     - 
Chem.   Ind.,  Sept.    L5,   1920,  p.  611A.     (J.   A.   W.) 


Raptd   Method   fob    Determination   of   Arsenii 

Sulphuric     Actd. — "  To    determine    araenious 

acid,    20    g.     of    acid     is    diluted     with    water,    and 

methyl  orange  added.     To  the  solution  is  added  a 

saturated   solution  of  sodium   carbonate   until  only  8 
very   faint   pink   colour  persists,  after  which   2 
powdered   sodium  bicarbonate  is  added.     The  solu- 
tion   is    diluted    to    250    CC    with    water   and    titrated 

with    A"   in    iodine    ami    ,-tar.h.    a    blank    titration 

being  made.  For  the  estimation  of  <|iiiinpie\  aleiit 
arsenic    20    g.    of    acid     is    heated     at     105° — 110       '    • 

for  I  lu\,  diluted  with  a  small  amount  of  water, 
ami    saturated    sodium    carbonate    added    in    Blight 

3,    phenolphthalein    being    used    as    ind 
The  solution  is  boiled  and  filtered.     To  the  filtrate 

are     added     .'i     g.     of     powdered     .sodium     liica  rlioii  it  e. 

I" of    concentrated    hydrochloric    acid    slowly 

with   agitation,   and    l    g.    of    potassium   iodide,    air 
being;  excluded.      After  agitation  and   Btandir 
5   mins.   the  liberated   iodine  is  titrated  with   A"    10 
thioaulphate    and    starch.       (,,pper    salts    int. 
with  the  determination,  but  are  usually  negligible. 

If     present     in     quantity,    the    amount     of    potassium 

iodide  should  be  increased  "'  A  \  Komi-.  ./.  />/</. 
Knq.  Chem.,  1920,  IS,  580  581  Journ  Soc.  Chem. 
Ind.,  duly  31,    1920,   p.    51  IA.      (J.    A.    \\ 


Determination  oi    rHi    Yield  oi   Tar  from  Coal. 
"  The  apparatus  consists  of  an  aluminium  retort, 

the    inferior    walls    of    which    slope    toward.-    the    lu.-e 

litati  i  ■  ino\  a]  of  residue,  and  ha\  ii 
littin,  lid.  On  one  Bide  of  the  retort  i 
shaped    extension    with   central    bore,    into   which    is 

I  b   brass  tube  through  which  the  tar  distils 
into  ceiver  immersed   in   water      A   ther- 

mometer  is   inserted    into   a   semi -circular  expansion 
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of   tin-    retort    wall.      Fbi    the   estimation    20    t 

• 
temperature  being  maintained  for  a  further  15  mins. 
The    distillate    i.-    then  Ftei     which    th< 

(rater  constituent    is  disti    ed  off  with   \ylol  o 
;ed,    the    residual    tar    being    ag 
>  obtained   with   several    variel  il  are 

tabulated."     I-      Fischeh     and     II.    Schrader,     '/.. 
an,/-  n .     Chi  m  .     1920,      ...     172     ID       ) 

ln,L.  Aug.  31,   1920,  p    566A.     (J     A.   \\  . 


METALLURGY. 


ii>  Air  Blasting.  M  Grabianowski,  a 
Polish  engineer,  who,  owing  to  his  official  position 
in  the   l  pi  •      -  Mining  and  Smelti 

ttowitz,   has  had  exceptional  opportuniti 
study   the   records   relating  to  accidents  due  to   the 
•    liquid   air   for   blasting,   has   lately    published 
the   r  suits  of   I  h    in  the  ( 

[Mining  <iml    v  ■  mriial)   of 

■in    which   the   following   conclusions   are 
n  : — 

tridg  infinitely  more  dan 

-  t nan  i.-   black   powder. 

Such  air  cartridges,  if  carefully   handled,  are 
it    service    in    metalliferous    mines,    provided 
the)     are    exploded    bj     electricity    with    po1 

I  »rs  and  the  shot-firer  carries  a  miner's  safety 
lamp. 

(■i)    In    wet    coal    mines    where    there    i.-    no    dust 
•■  damp,     the      use      of     liquid    air    (ait. 
though    not    recommended,    is    possible    under 

lutions.      The    tamping    should    be    done    with 
clay,  powerful  detonators  should  be  usi  d  ami   fired 
by  electricity,  as  in  the  former  case,  and   tin   shut 
firei   should  carry  a  miner's  safety  lamp.     The  floor 
should    he    well    watered    in    front    of    the    shut   holes, 

and    great    care   should    he   taken    nut    t<>   spill    any 
Liquid    air   on    the    floor,    as   the    liquid    air    mi. 
with    the    coal     dust     turns    this     into    an     exp] 
Only  one  shut  should  he  Hied  at  a  time,  for  reasons 
it    below. 

in  dust\  or  fiery  coal  mines  the  use  of  liquid 
air  is  extremely  dangerous,  ami  should  lie  absolutely 
prohibited. 

'.•  rlj  empt\  containers  of  liquid  air  <>r 
dipping   vessels   are   liable   to  explod  illy   it' 

the  heat  insulating   Bawdusi  n   the   inne 

outer  vessel-  i.-  not  absolutely  pure,  and  is  not 
absolutely  free  from  chlorate  of  iron  found  in  some 
timbers,  The  liquid  air  evaporates  and  finds  its 
way  to  the  impure  sawdust,  which  becomes  I 
and  explodes  owing  to  the  presence  of  the  chlorate 
■  ■I  iron.  All  vessel 8  should  be  kept  scrupulously 
clean,  as  any  coal  dust  accumulated  on  them  is  a 
•    dangi  r. 

Liquid  air  cartridges  explode  with  a  very 
long  flame;  those  filled  with  soot  producing  a  flame 

about     1£    ft.    long,    those    filled    with    sa.-dtist    a    flame 

about   7J  ft.   [i 

(7)   Insufficiently      impregnated      cartridges      are 

to   miss   tire  at    first,    but    have   been   known 

to  explode  as  much  as  an   hour  afterwards.     More 

over,   they   ait-   liable   to   produce  carbon    monoxide 

in  dangerous  quantit 

When  several  holes  are  tired  simultaneously 
and  one  of  the  cartridges   Lags  behind,   it   is  liable 


I  he    c  oal    du  ding    shots. 

1     Liquid   ai  i   had   hi  en  a   useful 

for  other  kinds  of  explosives  during  tl. 
thei  of    such    other    more 

reliable    kinds   of    explosives,   hut    their    use    should 
topped  • . .    in 

e  ial   m  \  -in   Poland   their 

nued    from  the  moment    that   other 
supplies  of   explosives,   evei  ml  rate  quality. 

i available. 

i    > 
Bureau  ol    \l  ines,  all  •  arly  attempts  to    . 
as  an   explosn  e    were  ei  i  at  ic,    Fbi 
that   a  higl  it  ion   of   ..  :  iiri  d. 

Since  the  Armistice,  the  Bureau  of  Mines  his  found 
b)    experiment    that     I  •,    and 

In       to   |5       nitrogen  ui\.  ults. 

the    Armistice,    .*    commission    sent    by   the 
i  the  Interior  to  study  the  pi 
made  in  the  use  of  liquid  oxygen  explosives  found 
that    the    Allies    had    done    little    in    this    direction. 
At    Nancy   ami    Briey,   they   saw  thi  of  tin- 

use  of  this  explosive  by  the  Germans.     The;, 
a  system  of  mining  similar  to  that  used  for  a  thick- 
seamed   i  oal    bed.      Two  men   worked    in  a    I 
one    carrying  a   container   containing    five    lit 
liquid  oxygen.      The  containers  consist  of  a  double- 
walled    spherical    vessel   of   thin    brass,    with   a   thin 
evacuated    space    between.     They    have   a   cup   con 
taining   charcoal   at    the   bottom   to  absorb  air   and 
assist    in    maintaining   the    vacuum.      Tin-  container 

has    a    long    stem,    anil    is    placed    inside   a 

vanised    vessel    for  carrying.     The   miner-   ai 
provided    with   a    dipping    vessel.      The 
wood    pulp    cartridge,    made    in    tin-    ordinary    size, 
is  dipped  into  this  container  after  oxygen  has 

pouted    into    it.      After   the    holes   are    drilled,    a    fu-e 

is  put   iii  and  the  dipped   cartridge  inserted   in  the 

usual  manner  The  time  element  is  an  imp 
one,  because  that  is  the  weakness  of  liquid  o 
explosives:  they   must    he   used   within   five   minutes 

after-  the   uxv_reii    is   poutvd    for   the   shots   to   do   their 

work  properly. 

In  the  Saar  district,  the  Germans  tried,  hut  were 

unsuccessful,    to    use    liquid    oxygen    explosives    in 

I  he)   did.  however,  use  a  liquid 

n    detouat  [|      -    difficult    I  urate 

ist.      Kr ( lei  man    literature,  Bome 

mines,  in  1915  and  1916,  were  getting  the  explosive 

at  an  equivalent  in  dynamite  ,,f  from  II  to  1:5  cents 

to  iijd.).  a   pound,   including  all   costs,  over 

and      depreciation.        'Hie      plants      C08<      from 
$10,000    to    $20,000. 

The    French    think   that    liquid   oxygen    has   come 
led  tin-  Government  does  not  tax  the 

if      of     existence.        The     explosive,     however. 

serious     limitations.        It     cannot    he    used    in 
mini  -.   I"-,  ause  one  i  annot   alw  > 

a    perfect    mixture      It    can   he  used   iii   non-gasi - 

coal    mill  s.    vet    it    cai t    he   s aid    what    the   per- 
centage   of    oxygen     will     he    at     the    moment     of    ex 

plosion       There    can    he    no   danger   of    misfires,    it 
only  a  t   is  fired,  for  after  fifteen  minutes 

there  is  no  explosive  left.      It   cannot   he  used   in  a 
place  where  a  lame  number  of  shots  must  be  find 

at     the    si time,     for    the    time    of     loading    would 

i    it  t  hat  t  he  oxygen  would  ength. 

It  can  be  use. I  to  advantage  in  quarries  when   single 
fired. — Iron    and   Coal    Trada'    /' 

.1     CO 


196  1 1"    Journal  of  The  Vhtnueul,  UttaUuraictd  und  Mtitimj  ^uctcty  <>/  .^uut/t   dfrtca.  April,  1921. 


Abstract  of  Patent  Applications. 


mi      i,\    1).    Boyi  e.     An    improved    de\  i< 
jointing   .i   tube   made  of   clastic  material  to  a 
rigid   ]"!"'.      Ill  .20. 
This  application  refers  to  an  appliance    for  re 
jointing  a  tube  oi    hose  made  oi  elastic  material  to 
a  plain   rigid    pipe  of  smaller  diameter,   and   parti- 
cularly  I",    enabling  liquid   tight  connections  to   be 
,ii  the  water,  oil,  and  fuel  systems  of  internal 
combustion  engines. 

Tlie  appliance  consists  of  a  tubular  thimble  (pre 
fiial.lv    made    of    metal)    having    a    frusto-i 

ided  I". re  adapted  to  pass  over  the  rigid 

pipe,   the    Larger   and    .smaller  ends   of   the   thimble 

•   urn  ;•    -   respectively   greater  and 

an  ,  he  externa]  diameter  of  the  elasl  ic  tube, 

.-mailer    end    of    the    thimble    has    an 

interna]    diameter    too    small    to    admit    the   elastic 

-.■I,    it    and    the    rigid    pipe,   so   that    the 

thimble    is    adapted    when    rotated    in    the    prop  ■> 

direction    to   screw   over  over  the   elastic  tube   and 

by  compressing  it   against  the  exterior  of  the  rigid 

pipe,    to     hind     the    two    together    with    a     fractional 

force,   sufficient    to   resist    any  tendency    to  separate 

them  bj  movement  in  the  direction  of  then  comm  in 
axis. 


U96.20.      -I.    -I.     Collins.       Improvements    relating 
the  purification  of  tin  or  the  production  oi 

tin    .-alts    from    crude   till.      l.l  1.20. 

The   purpose  of  this  application   i.-  for  the   piirifica 

ti ,t     ti tal     which     is     associated     with     mi 

purities   BUCh   as   hi.-iniith.  antimony,   lead,    iron,   etc., 

,i,|c,  ting  the  tin  in  a  line  state  of  division  to 
the  action  of  stannic'  chloride,  thereby  producing 
Btannous  chloride.     The   stannous  chloride  is  with 

drav  ii    from   the-   re  action   vessel   and  allowed   to  cool. 

'I'l„.    tn,    ma\     he'    recovered     from    the     stannous 
chloride  bj  electrolysis  or  replacement  by  zinc. 


L220.20.       llolman     Bros        Improvements     in     "i 
relating  to  rock  drills.     -VI  L.20. 

This   application     refers     to     rock   drill.-    of    tie 

hammer    type,   and    states    that     it     has    for    its    objed 
the    provision     of     an     unproved     maimer    of     moving 

ti,,.   drill    tool    about    its    axis    durum    the    cutting 

operation. 

Hitherto  it   has  been  cust ary   with   rock   drills 

to    rotate    the    dull    tool    about    its   axis    i le    dire 

In, ii     onlv     during     the'    cutting     operation,     and     this 

has    been   effected    in   a •   cases    by   means   of   an 

oscillating    piston    device    from    which    intermittent 

motion    was    imparted    to    the    drill    too]    to    rot 
about    its   axis   always    in    the    same    direction. 

According  to  this  application  the  drill  tool  during 
drilling    is    oscillated    about    its    axis    in    alti 

i  ions  as   distm.  t    from    rotat  ing    it    about    its  axi 
always    in    the    same    direction. 

|,,'  one  form  the  device  consists  of  a  fluid 
operated  piston  arranged  to  oscillate  transversely 
of  the  axis  of  the  chu.k.  to  which  it  is  imperatively 
connected,     so     as     to     impart     oscillator]     motion     to 

the  latter  during  drilling. 

In  another  form  the  device  is  applied  to  li:iiiini  r 
drills    of    the    air    feed    t  v  pe.    in    which    the    an 

cylinder  is  held  stationary  either  in  a  clamp  or  an 
arm   or   bar,   or   bj    an   anchoi    engaging   any   con 


veni    ;.t    surface,    as,    for    instance,    a   flank   or   a    stall 

The  plunger  carrying  the  machine  is  oscil- 
lated relatively  to  the  air  feed  cylinder  by  a  fluid 
operated    piston    suitably    arranged    transversely    to 

its   axis. 


1239.20.     -I.    I.    Collins.      Improvements   relating   to 
the  w  inning  of  tin.     11.1 1.20. 

This  application   is   for  a   process   for  extraction 

of    tin    from    tin   ores   or   tailings    by    treating  the   ore 

to  a  redo,  in-  gas  at  suitable  temperature  t..  convert 
the  oxide  to  metal,  and  subsequently  subjecting  the 
ore  to  the  action  of  dry  chlorine  gas,  whereby 
stannic  chloride  which  is  liquid  at  ordinary  tem- 
perature  is  produced. 

The  tin  may  he  recovered  from  the  chloride  l.y 
passing  over  zinc  scrap  or  shavings,  producing 
spon_>    tin  and   zinc  chloride. 


L326.20.       C      K.     Burton.       Improvements     in     or 

relating  to  the  construction   of   walls  for  h 

and    other   structures.      3.12.20 

This     application     refers     to     the-     construction     of 

walls    for    houses    and    similar    buildings,    and    state - 

that    its    particular   object    is   to    facilitate   the    rapid 

n     of     houses,     especially     those     of     small     or 

medium  size,  in  a  simple  ami  economical  manner. 

The  application  describes  a  purpose  moulded 
concrete  I. lock  id'  spe.  ilio  form  which  is  laid  in  a 
specific  manner.  Methods  of  forming  openings  in 
walls  built  of  these  1. locks     re  described. 

Tin-  faces  of  1. locks  may  he  plain  or  ornamented. 


1347.20.     S.    Fish.r.      Improvements  in  spring  feed 
arrangements  for  rock  drills.     9.12.20. 

This  application  refers  to  feed  an  ati'_'emellts  for 
hammer  rock  drills  of  the  kind  described  in  the 
specification  of  patent  \...  223  of  1919,  in  which  a 
carrier  for  the   machine  slides   in   a   cradle  and    is 

pressed   forward  tier i  l.v  a  Bpring  which  is  itself 

movable  along  the  cradle  and  engages  rack  teeth  on 

the    liter    to    exert    feeding    pressure    therefrom. 

Ill  the  present  form  a  rock  drill  of  the  hammer 
type  is  mounted  on  a  Carriage  which  slides  on  .. 
T  iron  guide  or  cradle.  Rack  teeth  are  formed  on 
the    latter    which    engage    with    a    so  called    "  anchor 

plate."     A    helical    spring  surrounding  the  T   iron 
guide,  abuts  between  the  front  of  the  carriage  and 

the    anchor    plate. 

A  lev  cm-  is  provided  bj  means  of  which  the  anchor 

plate    is    thrust    forward    compressing    the    spring    a 

few  inches  at  a  time,  ami   retained  l.y  engagement 

with    the    teeth    of    the    rack.       The    pressure    of    the 

compressed  spring  against  the  front  of  the  carriage 
provides  th.'  necessary  feeding  force  for  drilling. 


1348.20.  English  Electrii  Co.,  Limited.  Improve 
meits  in  or  relating  to  governing  water  wheels. 
9.12.20. 

This  application  refers  to  the  governing  of  water 
wheels  l.y  varying  the  pressure  of  the  water  jet 
;  _  from  t  he  nozzle. 

The  mam  features  are  .  the  arrangement  within 
the  nozzle  of  movable  guide  vanes,   which  may  he 

moved   in   such   a   way   as  to  allow  of  the  jet  leaving 
the  nozzle  in  a  solid  or  split   ,,p  form. 

The1    size   of    the    jet    may    he    varied    l.y    the    move- 
ment of  a  needle  arranged  axially  within  the  nozzle. 
The  whole  is  controlled  with  a  centrifugal  govern  i 
l.v  suitable  transmission  -ears,  fluid  relaj 
i  on. 
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No.  11. 


Proceedings 

AT 

Ordinary  General  Meeting, 
2lst  May,    1921 


Ordinary  General  Meeting  of  the 
Soci<  '  held    in    the    Assembly    Hall, 

Scientific    and    Technical    Club,     LOO,    !•■ 

i.  Johannesburg,  <  □  Saturday,  the  21s1 
May,  1921,  at  8  p.m.,  Prof.  G.  A.  Water- 
mey<  •  dent  |  in  the  chair.     There 

als<    present  :  — 

'!'■'<  Members:  Messrs.  V.  Wartenweiler, 
Y.  W.  Watson,  C.  J.  Gray,  J.  BLayward 
Johnson.  Andrew  King,  Dr.  A.  J.  Orenstein, 
.John  Wats,  n.  A.  Whitby,  H.  A.  White, 
J.  A.  Wo  idburn,  Dr.  W.  A.  Caldecott,  Jas. 
( S-raj  .  E.  1 1  Johnson  |  Membei  I  incil), 
T.  X  Dewar,  H.  I..  V.  Durell,  E.  C.  B  mi  r- 
'sham,  K.  Leinberger,  W.  C.  Lindemann, 
('.  A.  Meiklejohn,  II.  A.  Reid,  W  E 
Thorpe,  Jas.  Wesl  and  IT.  E.  S.  Will: 

1  Asa  ciate  :  0.  A.  <  lerber. 

16  \  isit<  rs  and   II.   A.  <  >.  Jeffrey  -    Secre- 
tary). 


The    Minutes    of    the    Ordinary     General 
Meeting,  held  on  the   16th  April,    L921, 
led    m   the    April    Journal,    v 

firmed. 

A  ballot  was  taken  for  tl  q  of  new 

members,   and  the   follow 
unanimously  elected  :  — 

Robe]  ' ! 

Ltd  .  I'  < I.  Boi  26,  Ifaraiabarg      Mini    M 

O'Keli  nk  of 

8.A.,    Ltd.,    si  in  r  i       '      5(  Jobanneab  i 

[es,  P.O.  B  irg      M 


S<  RUTINEERS   FOB   BALLOT    VI    INNCAL  MEETING, 

The  following  gentlemen   were  appointed 

scrutineers    for    the    ballol    at    the    annual 

'  ing    in    June    next  :—  Mi  I        A. 

Meiklejohn,    A.    Thomas,    S.    Newton  and 

P.  J.  Morrisby. 

Genes  \l  Busini  99 

AW  \i:n  01    SAFETY    FIRST   MED 

The  Chairman:  The  nexl   business  1-  the 
ntation  of   Safety    l-'ii  si    medals. 
Safety  Firsl  Competition  in  connection  with 
the     recent     Chemical,     Metallurgical     and 
Mining    Exhibition    was    organised    by    the 
ty,    while   the   medals  have   been   pre- 
sented by  the  Rand  Mutual  Assurance  I 
Ltd.:  the  judges  were:    sir  Robert    K 
our   President  -i  Mr.  J.   I  Ihilton  .    Mr.  J.    A. 
W<  odburn,  and  Mr.  F.  G.  A.  Roberts.    The 
silver  medal  has  been  awarded  to  Mr.  S    B 
X.  Bill,  of  Breyten  for  a  fuse  and  detonator 
holder.     The  bronpe  medal  has  been  won  by 
Mr.  Jam*  s  P    Yi  »ung  \\  ith  a  clamp  for  mill 
stems. 


ANALYSIS    OF    FAR    EAST    R  \NI>    i  ■ 

Mr.    F.    W.   Watson:    Analyses   havi 
cently   been  carried  out   on  sampli 
from  a  mine  in  the  Far  I  I  district, 

and    are   i  t    interest    in    that    this   mat< 
shows  <•!  differing  from  on 

the    Central     and     Benoni    districts.     The 
anal  ied  mit  in  the  Rand  Mines 

y  by  Mr.   R.    \    I 

Sample    I.    is    a  sample   from 

develi  ped    i  re   in    t  he   mine :    II     i-   a    mill 

ime  mine,  and,  in 
addition  to  the  usual  run  of  mine  ore,  c<  n- 

)    partialh    weatl 
from  a  mine  dump.     III.  is  an  analysis  l>\ 
Mr.    A.    McA.    Johnston    I 
Metallurgical  Practice,  Vol.  1  XI. 

of  Knights  I  '■  ad  is  au 
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3on    as   representing    the    better   known 
class  of  banket  ore  : — 


NOTES  ON  SOME  TECHNICAL 
METHODS  OF  ANALYSIS 


i. 


II. 


m. 


Insoluble   in  aqua    regis  ...  9575        9380 

pyrin  ...  1'65.         1-91 

Pyrrhotite  (Fe  -  ...  0\L3       Trace 

Metallic  iron     Fi  ■••  °'028 

ia  oxide     FeO)  ...  083          091 

i                         |.   0  •••  0"31 

Alumii  -  0'60          1'21 

Arsenic  sulphide  I  A-  -  0'08  0-02 

Nickel   sulphide   (NiS)  ...  0  336       0036 

Cuprous  sulphide  (Cu,S)  ...  —         0-012 

Lime  -  005          0'44 

Magni                     ■•■  •••  0"08         037 

Soluble  silica         ...  ..  0-20          0"23 

Combined  water  ...  0'62 

Silica   (Si(),)         ...  —        8676 

Pyrite  (FeS,         ...  2'75 

Ferric  oxide  (Fe  0  ...  2'65 

Alumina  (A1.0  )  ...  ...  —         6'91 

Lime   (CaO)         ...  ■••  Tn"" 

Magnesia     MgO)  070 

h,  I.  and  1 1,  the  portion  insoluble  in  aqua 

contains  a  fair  proportion  of  Bilicate  ol 

alumina,     which     would    account     for    the 

marked  differ*  nee  found  between  these  two 

and  III.,  which  lias  probablj  been  fused. 

The  presence  of  arsenic  sulphide  which 
[a  ,,t  interest,  was  further  confirmed  in  a 
:entrated  -ample  in  which  the  mineral 
orpimenl  was  identified  and  separated. 
\ssa\  of  this  separated  mineral  does  no! 
disclose  anj  association  with  gold.  On 
agitating  the  slime  from  this  ore  with  caustic 
soda  arsenic  is  found  in  solution. 

Zinc  blende  and  galena  are  sometimes 
found  in  band  specimens,  bul  were  not 
detected  in  the  anal-, 

Vanadium  and  metals  of  the  platinum 
in  up  are  present  in  minute  quant it ies. 

With  regard  to  the  method  ot  analysis; 
metallic  in.n  was  determined  ly  deposition 
of  coppei  from  a  solution,  while  ferrous 
oxide  was  estimated  by  rapid  treatment  with 
IK  '1  in  an  atmosphere  of  COa  and  immediate 
titration  with  bichromate. 

The  arsenic  present  was  insoluble  in  nitric 
acid,  as  would  be  expected. 

In  1 .  the  iron  oxide  is  all  given  as  ferrous, 
the  ILS  evolved  bj  the  pyrrhotite  would 
prevent  separation  i  t  the  ferrous  and  ferric 
iron  being  effected.  In  II.  the  ferric  iron 
figure  is  probably  low  owing  to  the  reducing 
Metion  of  the  -mall  quantities  of  metallic 
iron  and  nickel  sulphide 


By  A.    Whitby,  and  J.    P.    Beardwood. 


In    offering    these    few    note-    on    points 
observed  in  the  course  of  ordinary  laboratory 
work,   we  do  not   claim   finality,   nor  d< 
invite    destructive,  criticism.     It     must 
understood  that  a  public  chemist   lias  little 
time    foi    research,    and    any    experimental 
work-  must   be  d<  >\  etailed  in  with  t  he  d 
routine. 

<  M  course,  we  all  know  Low's  "  Technical 
Methods.''  and  we,  personally,  have  always 
upheld  it  as  a  standard  work,  but  on  a  few 
points    jt    has   tailed   US 

\-  a   first   example,   how    deals  with  the 
assaj    i  f    nick-el    and    cobalt    ores,    in    our 
opinion,  on   wrong   lines.      He  overlook 
ignores    the    common    association    <>t    these 
metals   with    arsenic   and   iron.         Hi-    p 
dure   is   to  take  down   with  nitric  acid   and 
chlorate  and  add  ammonia  to  dissolve  out 
the    nickel    and    cobalt.     We    have    found, 
however,  that   an  arsenate  of  iron  tend-  to 
dissolve  in  the  ammonia  (see  ferric  arsenates 
in  Comey's    "  Dictionary    of    Solubilities," 
i     35).      Ii  is  somewhat  surprising  that   Lou 
never    gave     attention     to    this    p., in; 
materially    interfering   with   the  subsequent 
c<  induct  of  the  assay. 

Arsenic  must  be  removed,  and  the  best 
results    are    obtained    by    aqua    regia    treat' 

incut  .     f(  ill  w  ed     l>.\     citric     i  r     tartaric     acid, 

sodium  hydroxide  and  sodium  sulphide. 
Vfter  digestion,  the  insoluble  sulphides  can 
be  tillered  off  and  Heated  ly  ordinary 
methods,  the  arsenic  being  in  the  nitrate. 
Methods  ot  analysis  become  more  inti 
in  the  case  of  some  complex  ore-  which 
have  come  to  us,  containing  leucopyrite, 
monazite,  and  molybdenite,  as  well  as 
cobalt  and  nickel,  but  aiy  description  't  the 
method-  of  separation  adopted  in  these 
cases   passes  beyond  the  limit   of  this 

\rseiiie.  h\  the  way,  can  be  ea-il\  and 
quickly  determined  l»\  the  method  given  f  r 
phosphorus  in  rocks  (provided,  ot  coursSj 
that  phosphorus  is  absent)  in  our  Journal, 
I  ••  cember,   191  7.  p.   156. 

Another  point  arises  in  the  determination 
i  t  dm  liiiiim  in  chromite.  Recording  to 
I .  .  t  he  filtrate  ; 1 1 1 .  r  fusion  in  a  i 
crucihle  with  sodium  peroxide  and  the  usual 
treatment  is  apparently  free  from  chr<  mium. 
We  have  found  this  to  be  incorrect,  on 
account  of  certain  reducing  actions  which 
tend  to  retain  chromium  in  the  precipitated 


Max.     1921. 
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bydrates.       Evidently    Dr.   Moir  lias  sensed 
tlir  difficulty,  i  Vide  Journal  of  S.A      ' 
Hon  of  Analytical  Chemists,  January,  1919 

The    main    point  reducing 

actions  due  to  carbonaceous  matter  or  nickel 
set  free  from  the  crucible  '.'     <  >n  50      I 

'. e  lia\ e  iv  ted  differences  against 
chemists        -  1.1  )r.  M<  ir  - 

ma\  rise  •  ind  he  is  doubt  !• 

wrong  on  the  100     basis. 

This  difficulty    in   the    application   ol    the 
process  described  !>y  Low  may  be  over 
\>\   adding  su     •  ssive  wasl  dium 

:ide  solution  to  the  filter.     Tl 

ygen    tends    to    break    up    the 
insoluble   matter   and   oxidise   any   chromyl 
•^nlt^     present .       Thesi      w  as!  i  -     are     best 
boiled  by  themselves  and  are  then  adde< 
the   main   filtrate.     We   must 
predilecti  -  ammon- 

ium    Bulphate     and     standard     bichromate 
instead    of    permanganate,    in  Dr. 

f     the     latter.     M(  re<  iver, 
bichromate   is   stable   and   permanganate    is 

One  other  point  occurs  to  us  thai  Low  now 
I'T  I  grms.  of  ammonium  m<  -:\  bdi  I 
making  up    his  standard    in   the    Alexander 
method    of    determining    lead.     Eis    earlier 
editions  -n\   8"5  grms.  per  litre.     Th< 
mqrcial    sail    has    the    >■■  mposition      XI! 
Mo7<  >24,   HI  .( )  and  with  8'5  grms  to  the  litre 
gives  the   factor    00996  grm.   per  cc.     The 
quantity  used  1>\  him  in  making  his  present 
solution,  which  is  half  the  strength  formerh 
used,    should   be   si  mewhere   a   trifle   a 
(••_'."..  Inn  nowhere  near   I'TI  grm. 


NOTES  ON  SOME  RE  ACTIONS  OF  THE 
XANTHATES 


\)\   A.   Whitby  and  J.  P.   Beardv 


me  of  you  may  no!  be  acquainted  with 

Xanthates,  and  a  little  explanation  may  no! 

They  are  salts  of  ethyl- 

(i  /i   dithiocarbonic  arid,  otherwisi    known  as 

xanthic  acid. 

In  an  abstract   appearing  in  our 
October,    1920,   n.  65,   reference  is  made  to 
the  delicacy  <  t  the  reaction  between  alkaline 
xanthates     and     molybdenum     in    solution. 
Either   the    potassiun  thate 

tsil.v  prepared  \>\  dissoh  ing  i  he  hych 
in  the  leas!   possible  quant  it  \  ■  I  and 

g     carbi  n     bisulphide     to     neutralit ' 
me    time    crystals    separate    which 


ciin   '  d  with  ether  and 

Iphuric  acid. 
I ;     s  v    II  known  i  hat  the  soluble  sail 

is  limit  them  for  the  present 
■ 

metals, 

this  might    be 

particularly 

!    nickel. 

cobal 

Is    are    precipitate  moniacal 

solution    i  entirely 

The  pr<  cess  adi  the  separal  i(  m  ol 

metals  fr<  m  empirical  mixtui 
follow 

Nickel  and  I  the  ~-<  -1 1 1 1  ;<  »i i 

about     1  ric    acid    and    r< 

ammoniacal.  sium    or    sodium 

xanthate  about  1  grm.  and  acetic  acid  to 
precipitate  the  xanthates.  Allow  to  stand 
t  w<  ii  rs   warm,   but    m  t    boiling. 

Filter  wash  with  warm  water  Transfer 
precipitat  ;er  and  treat  with 

anin  -         w  arm    on    water 

bath,    Hlici     and    wash    with    ammonia    as 
till  the  filter  show  s  no  ti  ellow 

colour.     The  nickel   will   new    be  all   in   the 
filtrate,   the  cobalt   remaining  on  the  filter. 
The  nickel  can   I  lin- 

eal ion  with  ai  d  and  \\ ashed, 

precipil    I  I   at    a   full   red 

heat  in  the  muffli       I       per,  when  present, 
•  dissolved  by  ammonia  like  nickel,  but 
■  Ins   with  the  cobalt    and  can  after  the 
ignil  i(  ml  i  In  dr  cl  I  and 

i .in,  ■     •  ed  hvdr<  . 

It     ma;,     be     remarked     that     eel. alt     com- 
pounds, such  as  the  sulphide  and  xanthate, 

iletel>    ii  ' 
link-  I   in   a  muffle  with   (• 

of  air  and   at    a    fairly   high   temperature. 

tred  st  hit i( >ns 
here  given  :  all  quant  qual,  and  all 

-  1 1 1  0  0677 

Nickel  precipitated  0*107 

~7     .. 
Nicki  '       by  xantl  0108 

I 

0106 
0098 

mi\! ures  ■  f  the 

three  el<  r  01 125  grm.  ;  by 

date  0'  127       In   I  nickel 

Ii .  resull  I    I  of  0'  127, 

0-129  and  0  12  m. 
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An  outline  i  I  a  method  l<  r  separating 
these    metals    in    the   presence   of   iron   and 

ic  in  '  res  ma>  I"-  lt  en  here.  I  >issolve 
'•  grms.  of  the  ore  in  aqua  regia,  add 
'.'>  grm.  of  citric  acid,  filter,  wash,  render 
ammoniacal,  a<l<l  1  to  2  grm.  xanthate  and 
then  acetic  acid  a<  above.  Filter  and  wash, 
when  mosl  of  the  iron  and  arsenic  will  he 
in  the  filtrate.  On  removing  the  nickel  with 
ammonia  as  before,  any  remaining  arsenate 
is  carried  through  and  remains  in  solution 
after  the  acetic  acid  is  added  to  precipitate 
the  nickel.  The  practical  application  of  the 
xanthates  t<-  analysis  i-  l>,\  n<>  means 
exhausted.  Investigation  ma,\  yet  show 
that  the\  can  he  applied  to  the  separation 
of  the  heavier  elements. 

The  Chairman:  Messrs.  Whitbj  and 
Beardwood  deserve  the  thanks  of  the 
r  t  hi  ir  very  able  pa  pers.  Rec<  ids  of 
original  observations  are  never  superfluous; 
and  I  am  sure  we  are  always  very  grateful 
eceive  them.  Thej  need  nol  fear  any 
destructive  criticism  from  me,  because  1 
shall  leave  ii  t<:  those  more  expert  in 
chemistry. 

Mr.  F.  W.  Watson:  1  have  much  plea- 
ii  seconding  the  vote  of  t hanl 
Messrs.  Whitby  and  Bearwood  for  their 
paper.  The  solubility  of  ferric  arsenate  in 
ammoniacal  solution  strikes  me  as  being 
rather  surprising. 

With  regard  t< ■  chr<  me  iron  ore  I  do  not 
think  it  is  necessarj  to  filter  the  alkaline 
-.  lution  after  fusion;  it  can  he  acidified  and 
then  oxidised  with  permanganate  at  boiling 
noint,  as  usual.  Dissolved  nickel  and  iron 
lun  .  n  the  detei  minal  i  n . 


SYMPOSIUM     MINERS'  PHTHISIS 

.1  \    1  II. \1.    "  Till     DUST     I'll  \T    KILLS 


This  film,  prepared  l>\   the  African  Films 
Ti  ust .   Ltd.,   for  the  Trans^  aal  Chamb( 
Mines,   was  then   screened,  and   greatlj    ap- 
ited  hj   tin.-'  present. 


Mr.  H.  J.  Ireland  (Testing  and    Investi- 
gating    Rngineer,     II   M      Office    'I     Works, 

li  ,n)  ;     |    wish    ti  I   deal    wit  h    tWO    lint  In  ds 
•  I    ainelii  ration.    vi/..   tile  dillltii  II   "I    dust    h\ 
\  cut  ilat  ion,    and    I  he    pp.\  i 
tending  to  raise  immunity  from  disei 

We  wan;,  it  possible,  t<   have  a  current  i  t 
air  sweeping  tin'  working  •  i  velocity 


■    I    •■    "_'   metres   per  sec<  »nd    ah<  n  1   "Ji  10  ft . 

»  ft.  per  minute  ;  the  main  supph  fot 
the  mine,  split  up  among  the  various  work- 
ing sections  will  be,  of  course,  quite  i 
quate  to  effect  this  ;  but  I  can  see  no  r< 
why  each  section  should  not  have  n  local 
circulation  of  its  own,  with  its  share  of  the 
main  fresh  air  current  entering  at  one  point, 
and  an  equal  amount  of  air  vitiated  by  heat, 
dust,  and  perhaps  poisonous  gases,  leaving 
it  at  another  point  to  join  the  return.  Let 
me  illustrate  by  a  simple  example  which 
makes  no  pretensions  oi  giving  actual  figures 
in  practice.     Assume  a  mi  ;tion  <  f  a 

mine  served   by   a  shaft    through   which   we 
can  introduce   100,000  cubic  fei  ill  air 

per  minute;  this  main  current  has  to  serve 
ten  Beet  ions,  each  'jettin"  10.000  cubic 
of  air,  but  in  each  section  we  circulate  an- 
other 50,000  cubic  feet,  making  altogether 
60,000  cubic  feet  flowing  through  the  work- 
ings of  each  secti<  n,  10, i  >00  cubic  feet  i  t 
fresh  air  coming  in  from  the  main  supph 
and  10,000  cubic  feel  i  f  more  <  r  less  vitiated 
air  going  iut  to  the  main  return.  There 
should  be  no  difficulty  about  mean 
effect  ing  1 1 1 i  —  tvpe  ot  circulation  ;  it  has  been 
done  frequently  on  a  small  scale  in  ether 
lines,  such  as  drying  plant,  and  i-  largely 
a  matter  ol  the  necessan  fans  and  ref- 
lating doers.  Then  we  have  to  emploj 
means  of  getting  the  air  currents  to  follow 
the    stope     faces;    such     means    might     be 

closing  the  passage  through  the  cent' 
the  stope  "  a-  suggested  b\  Mr.  <'.  I.  Gray, 
or  closing  up  the  air  passages  except  those 
in  line  with  the  working  faces,  or  building 
-heit  directing  walls  of  waste  rock  inside 
the  stope,  or  even  b\  means  of  -mall  port- 
able fans  to  boost  and  concentrate  the  air 
current  \\  here  it  tends  to  diverge  In  m  the 
face.      I   have  heard  w  ideh   dit  pres- 

■  t  i  pun.  ii  on  t  he  pracl  icabilit  \   ■  if  this 
proposal.      Some   mine  officials   who-,,  opin- 
ii  n  is  certainly  wortln   of  respect,  tell  me  it 
is  quite  impracticable,  while  ethers  wh 
perfectly    familiar  with  all  the  conditio] 
underground  working  say  there  is  no  i, 
wh\    it    cannot    be   done.      I    am    not    suffici- 
ently   familial-  with    underground   conditions 
t..   give    a   dogmatic   opinion,    but    I    cannot 
help  feeling  that  there  is  too  much  tendency 
t<    turn  down  a  propi  sition  as  impracticable. 

because     it      holds     out    .the     premise     of     olll.\ 

partial     success,    or    because     it     cannot     he 

appli  en    case       If  i,\    "  the  simul- 

US    applical  ion    i  if    a    nuiiih.  r   oi    n 

■  but  low  efficiency  "it  is  p<  ssi- 
ble  to  achieve  s<  me  improvement  along  the 
lines  indicated,   it   will  be  well  worth  trying. 


May,  1921. 


.1/      -      /■/  • 


I'  ma\  be  that  the  dust  ci  atenl  in  the 
air  circulating  in  each  section  ma,\  reach 
eventually  a  dangen  us  c<  Qcentration,  the 
Bupplj  "I  fresh  air  fr<  m  the  main  supply  uol 
liriiiLr  sufficient  to  give  adequate  dilution,  in 
which  eventuality  a  dust-catcher  is  called 
Uthough  i;  is  a  difficull  problem  t.. 
catch  tine  dust,  the  difficult}  should  not  be 
insuperable.  From  mv  experience  •  I  cycl<  tie 

ntrifugal  dust  traps  as  used  for  vacuum 
cleaning    or    dust    exhausting    in    industrial 

ss  -  and  grain  elevators,  I  am  certain 
this  t  \  pe  would  be  hopeless  for  <  ur  purpose ; 
the  palpable  dust  would  he  thrown  oul  and 
separated,  luit  the  verj  tine  dust,  which  is 
bo  deadly,  would  get  through  and  escape. 
Neither  am  I  very  hopeful  ■!  catching  the 
dust  by  washing  the  air  with  water  sprays. 
It  is  amazingly  difficult  to  get  verj  fine  dusl 
particles  wetted  with  even  a  ver\  tine  A 
spra.v  .  With  a  view  to  getting  a  satisfac- 
tory means  i  eliminating  dust,  smoke  and 
don  air  |,  r  \  entilating  public 
buildings,  1  have  made  several  test-,  on  in- 
stallations •  t  air  washing  plant,  in  which  the 
air  is  forced  through  a  chamber  tilled  with 
\er\  tin.'  dense  water  spra,\  ,  and  Don 
them  will  eliminate  smoke;  dense  black 
smoke  from  oily  waste  comes  out  prettj 
much  as  it  goes  in.  J  have  more  faith  in 
Borne  method  usin:_r  condensation  of  mois- 
bure  from  a  saturated  atmosphere  assisted 
perhaps  by  an  electrical  discharge  to  assist 
form  at  i(  n  i  f  mist,  the  moisture  particles  and 
contained  dust  being  caught  ly  baffle  or 
eliminator  plates  a-  used  in  some  fcypes  of 
aii-  washer.  A  still  bettei  method,  in  my 
opinion,  would  be  the  use  of  plant  precipi- 
tating dust  "ii  to  wet  (i-  dr\  metal  plates 
l>\  an  electrical  brush  discharge,  the  great 
advantage  of  this  method  being  that  it  deals 
effectively  with  the  fines!  of  dust.  Appara- 
tus of  this  type  is  already   in  use  in  America 

liminating  dust  nuisance  from  various 
industrial  processes,  and  just  at  the  outbreak 
of  war  an  English  firm  was  developing  this 
principle  foi  the  recovery  of  more  ur  less 
Valuable     metallic     fume-;     moreover,     Tii-t 

I  left    England,  about  I  wo  years 
another     English     firm    was    experimenting 
Ven      -ucc,  --fully     with     all     air     washer     in 

which  dust,   •  were  precipitated  1>.\ 

electrical  discharge  on  to  louvre  vane 
which    a   continuous    stream    of    water   was 
flowing.      I  mention  these  to  show  thai  these 
methods    arc    already    "  practical    politics 
and  not   merely  wild  ideas  of  a  theorist.     In 
connection  with  dust  depositors  of  this  cla 
I  >honld  mention  that   a  considerable  quan 
'ity   of   ozone    is    produced    which    may    be 
beneficial,  and  will  ^ri\e  the  air  a  fresh  pun 


gent  odour  which   is  quite  stimulating,   hut 

that ,  on  the  other  hand.   ->  me   nit' 
N  <>    will  he  formed  which  is  nol  beneficial, 
iall\    if  formed  in  which  is  the 

case    when    the    electrical    discharg 
intense 

'I'll.'  increased  ventilation  to  dilute  and 
carrj  off  dust\  air  will  incidentally  give  the 
atmosphere  greater  cooling  power  and  i 
it  refreshing  and  wholesome  to  work  in. 
This  brings  me  t  i  m\  sec<  n  I  p<  inl . 
atmospheric  conditions  to  improve  immunity 
-■•. 

I    think   we  can  take   it    as   an   established 
fact    that    an  atmosphere  which   pi 
lai  ge  '  \ .-. i ,.  rati"  >n  from  t  lie  resp 
induces    a    correspondingly    great    immunity 
from  respiratory   diseas         D      Leonai 
attributes    this    to    the    increased    (low     of 
immunising  thuds  from  the  lymphatic  glands 
to  the  mucous  membrane.      In   an\    cat 
is  common    knowledge    that     men 
with    miners'   phthisis    who   ma\    be    main- 
taining weight    and  a   fair  degree  of   health 
in  a  dr\   climate  like  thai  of  the  Rand,  fre 
quently   go  to  pieces   vers    quickly    if  t\\e\ 
move  to  a  humid  climate  like  that  of  Durban 
or  ( 'ornw  all.     There  is  little  doubt  thai  the 
vers,    humid  atmosphere  of  the  mines  tends 
to    lower    the    immunity    for   the    time    being 
i).  in  respiratory  diseases,  and  this 
vated    l>\    the    strain   of   working   in    places 
where   the   "  cooling  power  "  of  the  air  is 
utterly  inadequate.     I  have  been  wondering 
for  some  time  whether  evaporation  from  the 
respiratory  tract   has  an\    influence  on  sili- 
s,    whether    a    large    evaporation    would 
tend  to  prevent  the  dust  block  in  the  lymp 
glands    that     Dr.     Mavrogordato    has    been 
telling  us  about;  perhaps  he  can  enlighten 
us. 

So   far  as  humidity    is  concerned,    it    would 
appear     t  hat      w  e     are     on      I  lie     bonis     i  I      a 

dilemna.     We    applj    water   to    keep   down 
deadly  dust ,  hut   t  he  prevalence  ol  wel 
faces,  water  sprays,  etc.,  makes  the  atmos- 
phere  intensely    humid   and   to  that    extent 
unwholesome.     I'.\  reducing  the  temperature 
of  the  atmosphere,   however,   we  can  I 
the  absolute  humiditj  without  the  necessity 
of  keeping  all  surfaces  dry,  and  the  c< 
quent    risk   i  I   dusl        Mr.    I'..    II.    Clifford,    in 
his     paper     >  n     the     new      scheme     for     the 
('it\      Deep     mine*     has     shown     that     in 
a      new      miih-      at      leasl .      this      is     quite 
within    the    capacity  lern    ventilat- 

piaetiee.       allil       that        tile       1  el  I  Ipel  at  111  e 
be     lowered     ColisidelahK      h\      t.lkillL'    Sllffi- 

cient    dr\    cool   air  down   the  mine.     'There 
Jouri    '     I  9  I    1  o - 1    of  Engineei  -.  Man  h 
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are   probabh    some  mines  where  the  ;ii 
take   i-   already    limited   b}    the  capacity   of 
laft,   Inn    there   must    be   mam    mines 
where  in    this    respecl 

could  be  effi  cti  d.  In  dealing  with  humidity 
\\  e  should   bear  in  mind,   thai  *  the 

bum  an  organism   i  ned  it   is 

bumiditj      actual      moisture      conteirl 
relative     humidity     whicb     matters.      It     is 
difficuh  U    -<■'  people  to  realise  this.     Air  at 

F.     tli  iugb    saturated     1 100        rel; 
humidity)    will   contain   much    less   moisture 
than  air  at   80c    1-'.  with  a  relative  humidity 
of  .">ii    .     <  In   .  r  < I •  i \    mi  the 

Rand  with  temperature  al    !•">     !•'.  and 
tive  humidil  v  "21      .t  he  e\  ap<  ral  ion  fn  m  the 
respirator)    tract    per    1<>d  cubi  E   air 

breathed  is  approximate^  0*24  lb.  :  in  a 
place  undi  rgr(  und  wit  h  tempe]    t  ui  e  65     I 
relative    humidity    90    .    the    i  iding 

evaporation  is  O'lG  H>.  ;  and  in  a  hoi  place 
with  87  I',  and  95  humidity,  0063  lb., 
or  a  little  over  a  quarter  i  I  the  firsl .  I  tere, 
again,  there  should  h  aim 

at,"  especially  as  the  drj  atmosphere  of  the 
Hand  gives  us  a  g<    d  margin  to  work  with, 
and    I   BUggi  si   0'  Ki  lb.    per   1<»i>  cubic 
i.e.,  a  d'-u  -|"  in,  i  t  60     I ■ .    appi 

Perhaps    better    ventilation    mighl    bi 
.  ffective  in  dealing  \\  ith  dnsf,  thai  I    - 
>it  \    Ei  i     i    much   \\  ater  ma\    be  eliminated 
and   we  mighl    find   it    possible   uol   only  to 
keep    the    temperature    low,    bul    to    gel    a 
huini<lit\     considerably     below     saturation 
The   facts  given   \>\    Mr.    I >.    1  [arrington,  of 
t  he  I  '>  \     l  mreau  i  E  Mines,  seem  to  p<  inl 
to  the   effecl  h  em  ood    venl  ilation    in 

preventing  miners'  phthisis,  even   in  mines 
where  no  w  el  t  ing  di  \\  n  is  pra 

At"  an\  rate,  there  i  I  field  hei e  for 

intelligent  experiment,  und  I  think  it  is 
along  such  lines  as  these  thai  the  mosl  fruit- 
ful results  w  ill  '"'  <  btained.  In  this  con- 
ned red  J'  the  dn 
shaft  and  dr\  airways  "  method  advo 
\n  Mr.  E,  II.  Cliff. 
from  absorbing  much 
appri  laches  t  he  worl 
led  l>.\  w  atei  spi  a 
advantage  of  I  ■  linq 
powei .  "  n  ducing  the  "  c  "in 
the  main  w  .i\  -  and  w  aiting  places,  wh 
is  usualh  i  and  in<  it  in 
the  working  places  where  it  is  usualh  inade- 
quate. 

V    oi  i  menl  ioi 


the  air  I" 

hit     until     it 

g  the 


ty   Engim 


tliermometer,  so  I  would  like  to  put  in  a 
pi  a  fi  r  the  extensive  use  of  thai  instrument 
a>  a  means  of  improving  the  cooling  power 
«  t  tin   air  in  the  working  places.      Kata  read- 

!  the  various  working  places  mighl 
advantage  be  marked  on  the  quarterly  ven- 
tilation plan  and  the  general  condition  (if  the 
mine  in  this  respect  could  be  ascertained  by 
o  few  minute, "  inspection  of  the  plan,  im- 
pi  ivemenl  or  retrogression  being  noted. 

I  think  the  idea  of  supplying  small  quan- 
t  it  ies  i  to  the  atmi isphere  is  w  i  it  1 1 \ 

usideration,  as  it  seems  to  have  the 
effecl  of  stimulating  resistance  to  bacterial 
invasion.  To  be  effective  it  should  be  sup- 
plied as  near  the  working  places  as  |,,  gsible. 
If  ultra-violel  lighl  is  used  as  the  ozonising 
agenl  very  little  of  the  deleterious  nitrous 
oxide  is  formed  and  the  light  itself  is  a 
powerful  bactericide. 

These  are  some  of  the  mam  directions 
along  which  experiments  mighl  !><•  .-., 
out,  and  if  the  combined  eff<  rts  of  scienl 
and  nan  of  practical  experience  are  applied 
to  the  problem,  no  doubl  something  worth 
while  will  be  achieved.  Indeed,  there  are 
already    so   many   principles  established   l>\ 

feh  of  pin  sii  li  "_rist  -  and  o1  hers,  t  hat 
th.\  <  1 1 1 \  await  the  engineer  finding  means 
■  l  effecl ing  t hem. 

Some    years    ago,     I     remember     \.     II. 

er,  an  engineer  who  has  applied  a  great 

deal     Of    science     to     the     prohlellls     of     beating 

and   ventilating,   in  ;i   lecture  at    University 

Collej  challenged    the    ph.\  sic  |<  - 

to    state    their    ease    on     \  tut  Hat  ion . 

Tell  ns, "  he  said  ' '  \\  hat   is  w  anted,  and 

engineers  w  ill  give  it .  "    The  physiologists 

in  recent  years  have  told  ns  verj   definitely 

what  is  wanted,  and  one  feels  it  is  now  "  up 

to  "  the  engineei s  "  1     deliver  the  goods. 

Mr.  H.  C.  F.  Bell:  At  the  last  meeting 
of  this  Society  I  expressed  my  opinion  thai 
one  'I  the  chiel  sources  of  miners'  phthisis 
is  the  blowing  oul  ol  machine  holes,  par- 
ticularly in  d'e\  eli  pun  lit  .  This  e\  il  can  he 
partly  overcome  In  blowing  oul  with  a  mix- 
ture of  air  and  water.  This  is  done  by 
attaching  an  air  hose  to  the  water-blast, 
turning  the  water  full  on,  then  turning  on 
the  air,  and  •    as  the  mud   is  oul   of 

t  he  hole,  the  water  can  be  shut  i  IT.  The 
air  then  (dear-  the  hole  i  I  water.  For  this 
purpose  the  water  blast  should  he  made  with 
an  inch  T  piece,  s  i  t  hid   tin  air  spud  can  ha 
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REPLY    TO 


I   have  to  thank  the  Society  for  the  kind 
reception  given  t<>  rm    little  paper  and 
the  interest   shown  in  the  subject.      I   would 
like   t< >  li.-i\ e   seen   m<  re   discus  -   the 

subject  't  atmospheric  cooling  power  is 
bristling  with  points  both  i  f  the<  retical  and 
practical  interest . 

I '.  •  ■  lealing  with  pionts  raised,  i  sh 
like  to  make  some  modification  of  a  state- 
ment I  made.  I  said  thai  di  nvec- 
tioii  ■  in  th  r<  ck  it  .'  i  uld  be  dim- 
cult,  it'  not  impossible,  t<  increase  consider- 
ably the  cooling  pi  w  >r  in  the  workings 
the  fa  •  •  temperature.  At  that  time  I 
had  not  goi  into  the  qui  the  con- 
ductivity of  the  rock  and  the  amount  i  I  heat 
emitted  therefrom. "and  accepted  the  pre- 
valent view  that  the  heal  capable  of  being 
emitted  was  well-nigh  infinite  and  that  the 
air  temperature  would  therefi  re  folli  w  more 
or  les>  cloeeh  the  rock  temperature, 
afterwards  Mr.  K  II.  » Jliffi  rd  showed  me 
his  scherj  the  new  City  Deep  shaft, 
and  demonstrated  to  me,  with  the  help  of 
conductivity    tests  and  calculation-   l>\    Pn 

•  Lehfeldt,  thai  the  heat  emitted  was 
by  ii"  means  infinite,  and  that  it  was  quite 
within  the   capacity  of  the  ordinary   means 

otilation  to  reduce  the  average  under- 
ground air  temperaturi  i  ablj  .     In  the 

City  ]  >eep  he  calculated  on 
duction  to  an  average  temperature  i     22    I 
71'6     l'.i.     This   reduction   of  temperature 

•  c<  in se,  all  to  the  good,  as  ii  qi  t  i  ulj 
makes  a  high  cooling  power  possible  with  a 
small  air  velocity,  and  a  tolerable  cool- 
ing value  even  in  still  air,  but  it  reduces  the 
absolute  moisture  content  in  the  air  and 
thereby   gi\  es  an  increased  e\  aporat  ion 

the  respiraton  tracts  of  the  workers,  which 
is,   in   ni\    i  pinion,   a  asiderable 

importance  in  combating  miners'  phthisis. 

There   will   always   bi  how- 

ever, unli  elaborate  means  an 

i  air  dist ribul ion,  in  which  the 
air  temperature  will  be  too  high  for  still-air 

n'_r.  and  where  movcmenl  will  be  e 
t ial  ti >  make  c< mdi  infortabli 

tolerable. 


The  ut    is  that   form ul 

II       II    /    :       \ 


N      » 


applies  onl\   • 

li   t<-  calculate  with   - 

humidit 
powi  ii  altitude,    I  llow- 

iii'r  : 


13o 


V 


At   the  altitude  of  the   Rand  I 

11  / 

(»  At  \     \ 

I   am  afraid   Mr.    II     I'  -•   •  misu 

■  ''\\  hat   and  is  under  the     im- 
iion  that    1  adv<  cate  a  CO    si  ind  i 
-      f'  ad.      I   think 

the  better.      What    I  tried  to  sho\*   was  that 
it   was   more   importanl    to  obtain 
cooling  power,  even  by  1<  <  •  .•  1 1  stirring  up,  if 

ssan .  than  to  obtain  low  perci  utagi 
C02  of  the  order  required  l»\  the  usual  ven- 
tilation   lilies. 

With    regard    to    wet-hull,    temperature, 
although  this  asiderable  importance, 

I  do  uol   ci  nsidei  ird  wet-bulb  limit 

can    be    reasonably    established       1  ■'•  cept    in 
still  air.  the  wet-bulb  temperature 
define  t  he  condil  i<  -  the  im- 

f    air    movement     is 
included. 

With  regard  to  Mr.  Woodburn's  remi 
"ii  the  anemometer  and   the  inaccurac 
the   t  mi  anemi .meter  in  air  cui 

which  are  eddying  considerably,  I  wish  to 
say  that  with  eption  all  dard 

methods  of  measuring  air  vel  the 

purpi  mputing  the  volut 

certain  section)  fail  in  accuracy  when  the 
current  is  eddying  badl\  or  pulsating. 
I  ■  -  member  i  n  i me  occasii  n  a  .\ i  nth,  who 
had  been  trained  in  the  works  i  ven- 

tilating  firm    in    I  when   testing   the 

output  of  a  fan  with  a  windmill  ant  mi  n 

he  discharge  than 
at  the  intake,  largely  hecause  while  the 
intake   w  • 

char:  (>dd>  ing,     and    ii  I 

larl\   distributi  urate  m. 

I  know  of,  w  hicli  is  independei 

is    that    of    supply 

to  tl  irreni     this  can   : 
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• 
effected    electrically— the    temperatures    be- 

md  behind  the  positii  o  of  heat  supply 
are  read  and  from  quantity  of  heal  supplied, 
the  rise  of  temperature  and  the  specific  beal 
of  air,  the  quantity  of  air  ( » ;  •  —  i  1 1  -_r  is  calcu- 
lated. I  am  \ ■  i\  sceptical  of  the  accuracy 
•  air  currents  taken  with  the 
anemometer  in  underground  drives  and 
workings,  where,  as  Mi.  Woodburn  says, 
the  air  is  usually  eddying  eonsiderabl, 
even  back-washing  in  plac 

I  am  indebted  to  Mr.  C.  J.  <  Iray  for  his 
word  of  warning  againsl  action  based  on 
Kata  readings  alone.  In  m\  zeal  to  call 
attention  to  t  he  impi  1 1  ance  ol  "  cooling 
power  "  and  "  air  movement  "  I  may  have 
given  the  impression  that,  in  m\  opinion, 
nothing  else  mattered :  and  if  I  hal  be  so, 
i  am  glad  Mr.  <  rraj  has  presented  me  witb 
the  opportunity  to  correct  it.  I  am  witb 
Mr.  (iia\  entirely  in  his  plea  that  the  Kata 
should  be  used  intelligently  and  with  dis- 
crimination, and  agree  thai  air  laden  witb 
fine  dust   should  be  treated  as  a  poisonous 

a  slow  poison,  no  doubt .  but  a  sure  one 

be  f-iiK  \  ed  <  r  diluted  h\  vent  ilation 
or  other  methods.  It  was  impossible,  in  a 
20  minutes'  paper  on  the  Kata,  to  cover 
these  various  aspects  of  mine  ventilation, 
but  iu  the  paper  b\  1  >r.  <  Irenstein  and  m\  - 
self  on  "  The  influence  of  .Mine  atmospheric 
( !<  mlii  ions  ■  ii  Fat  igue,  "':  in  which  there 
was  more  scope  for  dealing  with  mine  ven- 
tilation, we  distinct!}  say,  in  connection 
witb  the  ventilation  of  raises,  winzes  and 
blind  ends  of  drives,  "  that  a  continuous 
circulation  of  air  in  such  places  should  be 
carried  on  during  working  hours,  either  1>.\ 
power  or  hand-driven  fans,  or  l>\  ejectors 
whichever  is  the  most  economical  with  the 
aid  of  canvas  piping,  drawing  air  from  the 
drives  where  the  general  circulation  is  in 
act  ion. " 

It   max   be  t  hat   the  use  of  the   Kata  and 

quent  efforts  to  get  cooling  power  will 
induce  a  tendency  towards  less  humidity, 
though  I  think  the  necessary  cooling  power 
can  be  obtained  l>\  other  factors,  such  as 
lower  temperature  and  movement.  In  anj 
lower  temperature  will  produce  lower 

;il.-'   lute    moist  lire   C<   lileiil    and    tin-.    Qot    I  'la- 

tive  humidity,  determines  the    evaporation 

piratorj    tract,    which   is    i 
desirable    to   promote    immunity    from    bac- 
terial invasion.      I  am  convinced  that  it  the 
absolute  humidity  can  be  diminished  with- 


out increasing  the  risk  of  dust  it  will  be  a 
■  let-able  advantag 
In  conclusion,  I  should  like  to  specially 
thank  Dr.  Orensteiii  for  help  and  advice  in 
the  preparation  of  the  paper  and  for  reading 
il  for  me  at  a  time  when  I  was  not  feeling 
QOUgh  to  attend  and  read  it  myself. 
The  mining  industry  have  Dr.  Orenstein  to 
thank  for  introducing  the  Kata-thermometer 
to  the  Hand.  With  his  usual  readines 
appreciate  a  good  thing  when  he  sees  it. 
when  it  was  brought  to  his  notice  shortly 
after  invention,  he  recognised  the  great 
value  this  instrument  might  be  in  mine  ven- 
tilation; as  soon  as  instruments  could  be 
obtained  he  commenced  to  make  a  "  kata 
survey  ot  si  ireral  of  the  min  •>.  and  has  ever 
since  been  ad\  i  cat  ing  e  on  t  be  mines. 

I  trust  that  the  good  seed  he  has  sown  will 
bear  abundant  fruit  and  that  before  long 
the  Kata-thermometer  will  be  regarded  as  a 
necessarj  nan  ,t  the  testing  equipment  of 
every    mine  on  the   band. 


THE    [DEAL    MINING    LAW. 


B\  C.   I.  Gray 


(Printed  in  Journal,  September,   1920.) 


*  Journal  of  S.A     [eistitution  ol  Engineers,  March 
1921. 


DIS<  L'SSION. 

Mr.   W.   A.   Hirst    late   Mining  Commis- 
sioner,    Barberton     District):     Mr.     Gray's 

remark  that  "  An  ideal  mining  law  is  un- 
obtainable "  is  verj  true,  but  the  writer 
considers  that  the  Transvaal  law  is  s;itist;io- 
torj  in  man\  ways.  There  are,  it  is  true. 
!iian\  unsatisfactory  features,  some  of  which 
will  be  referred  to  hereafter. 

Title    is   good,    and    the   registration    in    the 
Johannesburg    and    district    offices   can    be 

relied      UpOn.        The      illf(   nnat  i'  ■!!      ill      t  hi 

trie!  offices  is  more  up-to-date,  because  in 
the  Johannesburg  office  i  nl\  surveyed  rights 
are  register!  d,  w  hereas  in  the  district 
mpilation  plans  show  all  peg- 
gings which  have  not  been  surveyed  in 
addition  to  those  which  have.  Transfi 
rights  must  be  b\  deed  and  is  easily  eff< 
at  a  moderate  expense.  In  the  Transvaal 
the  districts  are  classed  "  A  "  and  "  B. 
"  \  "  the  beef  dist  nets,  and  "  I'.  "  the  out  - 
side  districts.  In  the  former,  rights  \>,  be 
transferred  must  be  surveyed,  but  in  the 
latter  the  Mining  Commissioner  ma\  allow 
transfer  on  a  sketch  plan  approved  b\  him. 
Mr.  T  <..  Trevor,  in  the  April.'  1920, 
number  of   the   Societv's  Journal,   deals  at 
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lciiL,rt  1 1  wnli  i  In-  Bubjecl  '  I  obstacles  to  min- 
ing, unci  tbc  writer  heartih  agrees  with  his 
views.  To  thoroughly  appreciate  tbe  posi- 
ts ti  t'>-(la,\  ii  ma\  be  stated  thai  fn 
prospecting  and  mining  point  of  view  land 
is  held  as  follows: — 

(a)   Private  unproclaimed  land. 
h     Private  proclaimed  land. 

i  ro\ ''iimi.  nt    i'n  claimed   land, 
d    (j(  \  ernmenl   unpr  i  >laime  1  and  di 
claimed  land. 

The  "obstacle  to  mining  "  applies,  prin- 
cipall;  1 1    Private    unpr<  claimed    land. 

I !  nmenl .    although    satisfied 

tn  in  the  reports  oi  its  officials  thai  certain 
farms  are  mineralised,  cannol  touch  them 
if  the  owner  objects  and  proves  thai  [or 
tln<e  months  in  the  year  his  farm  has  been 

:   for  agricultural  or  pastoral  purpi  - 
a  very  easy  thing  to  do.     To  alter  the 
fcion  <>n  the  lines  indicated  by  Mr.  To 
sweeping    alteration    of    the    law    would    be 
necessary,    and    this    alteration    is,    in    the 
writer's  opinion,   impossible  to-day   in   view 
of  the  strength  of  the  various  political  par- 
ti.--., because  it  must  be  borne  in  mind  thai 
the   backveld  farmer  and   the  capitalist   are 
equally    affected.     Until    something    of    the 
sorl    is   done   the   mineral    resources   of   this 
Province  will  never  he  proved. 

Tn  the  cases  of  (b),  (c)  and  d)  the  opera- 
tions of  the  prospector  are  net  hampered  to 
any  unreasonable  degree.  The  land  is 
already  available  for  prospecting,  and  if  if 
is  n..t,  the  Mill.'-  Department  will  do  all  it 
ean  to  make  ti 

There  is  one  point  in  connection  with 
prospecting  which  the  writer  would  like  to 
lay  some  stress  upon,  and  thai  i<  in  con- 
nection with  discovery  rights.  \  disc< 
gets  every  possible  encouragemenl  and 
assistance  from  the  Mines  Department,  hut 
n  gel  i»nl\  one  claim  ( e\ ery  claim  being 
100  ft.  le  L50  ft. )  for  every  sixty  morgen  i  E 
the  area  i  f  the  farm  or  I-  I  (wil  h  a  maximum 
of  fifty    in  all  His  award   is   notified  iii   the 

(iii  ette,  and  the  notice  informs  the  public 
that  no  further  prospecting  is  t.,  take  place 
..n  thai  farm  or  lot.  I  [ere  i-  the  "i  bstacle 
which  certainly  oughj  nol  to  exist.  The 
writer  has  in  mind  two  cases  in  his  late 
district  where  the  pn  spectors  have  been 
granted  discovery  rights,  one  for  precious 
and  the  other  for  has.-  metals.  Their  opera- 
tions extended  over  a  considerable  distance 
outside  the  claims  selected  as  the  award  and 
values  were  proved  equally   good   all 

but,    as    the    la^     says    that     no    further    i 

pecting  i-  to  take  place,  meaning,  of  course, 


that  no  further  awards  can  he  granted,  that 
■  ihl\  i  valuable  mineralised  area  is  |.  eked 
up  unless  tin    ■  in.  ni   decides  to  pro- 

claim, in  which  case  the  prospector  who  has 
dene  all  the  work  and  borne  all  the  expense 
.  mpete    wit h    the    public    for    the 
gr<  mid  he  has  pr<  >ved. 

The  pp  be  firsl   step.  ..htaiiis 

a  pri  permit    •">-    per  annum ),  which 

p.  units  him  to  peg  an  area  2,000  ft.  by 
2,000  it.  (60|  .-huii:-'-  \-  he  is  not  certain 
w  here   he   will   make  the  d  f<  r  w  hicll 

he  will  later  on  claim  he  obtains  a  number 
•  her    pel  mils    in     horn  w  ed     names    and 
pegs    what    he   considers   ever^    likely    - 
Oner    he    has    selected    his    ground    the    other 
permits   are   useli 

With  regard  to  base  metal  discovery  rights 
there  is  a  curious  anomaly  which  should  i><' 
remedied.  The  intention  of  the  law  is  p> 
duplicate  matters  relatine  to  base  metal-. 
One  can  p."_r  100  claims  a-  againsl  50  gold, 
when  it  conies  to  making  a  discovery 
award,  the  maximum  is  50  as  it  i^  foi 
An  i iversighl .  i if  ci an 

.Mr.  (ira_\  deals  at  some  length  with  the 
holding  >!  ground  for  speculative  purpi 
This  is  a  \.-r\  difficult  point.  Under  the 
Transvaal  law  there  are  two  methods  of 
forcing  or  endeavouring  i  force  a  claim- 
holder  to  work  hi-  ground  (a)  raising  his 
licence  moiic;.  t<  Los.  per  claim  per  men- 
sem as  againsl  the  'Js.  Gd.  he  has  been  pay- 
and  l>i  giving  him  notice  to  work.  and. 
en  non-compliance,  f<  rfeiture  f<  hows. 

Neither  of  these  is  satisfactory,  because  in 

(</ 1    He    has    no    need    to    work    if    he    pa\  - 
the.   increased   rate,   and   if   the   rate   is 
once  raised  it  cannol  be  reduced,  e\ en 
though  the  claim-owner  subsequently 
begins  to  w<  rk  ;  and  a-  I 
1 1,  cause    it    is   too    cumbersome.      1 1 
would  take,  i  he  writer  esl  imates,  any- 
where from  8  ;'    12  months  to  reach 
the  fi  irfeiture  si 
Whether  or   nol    it    is   wise   to   I.  rfeil 
non-work   i-  a    verj    open   quesl  i'  n       \ 
■jar. I-    tic   Transvaal,    the   writer   is    n 
favour  of  forfeiture  for  non-work-,  for  main 

ns   w  liich    it    is   in  ^    within   the 
this  papei    lo  deal. 

Under  the  lead  i  •     ntrol  of  Mine 

Mr.    Graj    touch.-    on    the    subject    of    the 
l   base  metal  eh. 

M  lei       Tin-  is  so,  and  unless 
the   law  is  all  cannot    he   prevented. 

The  w  riter  know  laim- 

r    has    paid    I  n    hi-   claims    for 
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the  gold  rate  of  2s.  6d.  per  mensem,  has 
allowed  the  ground  to  lapse,  taken  his 
chance  of  re-pegging,  1ms  re-pegged  as  base 
metal  and  then  paid  his  one  penny  per  claim 
for  12  months  and  sixpence  per  claim 
wards. 

The  remedy  is  for  the  Governs 
Mining  Engineer  to  have  the  property 
thoroughly  sampled,  and.  if  satisfied,  report 
that  it  is  a  gold  proposition,  not  base  metal. 
Thereupon  the  Department  will  call 
licence  money  .-it  goid  rate.  To  the  writer's 
knowledge    this    p  e    has    never    been 

adopted,  and.  in  his  opinion,  never  will  be 
Claim-owners  have  told  him  that  they  would 
welcome  such  a  report  with  glee,  as  il 
be  a  '  rovernmi  nt  guarantee  as  to  the  value 
of  their  property . 

\  -   regards  the  administrat  ion  of  t  he  law 
I  can  t  nithl'idh  sa,  m^  long  experience 

that  it  is  extremely  satisfactory,  and  busi- 
ness is  conducted  as  expeditiously  as  cir- 
cumstances permit.  Each  district  is  to  a 
very  great  extent  de-centralised,  and  for  all 
ordinary  work  the  man  on  the  spot  can  and 
does  deal  with  il   without  delay. 

There    are    man-}    other    features    of    the 
Transvaal  Gold    Law  which   it    might    : 

si  to  c<  linn. ni  upon,  but .  as  f  he\  refer 
mostly  to  details  such  as  surface  rights, 
stands,  etc.,  thc_\  are  scarcely  relevan 
this  paper,  but  f  ma\  >n\  that  as  far  as  out- 
side district  -  are  concerned  the  Mining  Com- 
missioner having  a  fairly  free  hand  generally 
dors  his  best  to  smooth  the  path  ol  the 
prospector,  and  he  usually   succeeds. 

This  contribut  ion  is  scarcely  on  the  lines 
of  what  an  ideal  mining  law  should  be :  it 
rather  take-  the  form  of  an  uncomplimentary 
ment.  Still,  if  the  points  raised  were 
satisfactorily  remedied  they  would  go  some 
way  .-it  all  event  -  low 


CHEMIC  \l.    METHODS  oh   DE   M-'l.'.V 
TloN   OF  WATER  OF  SOLUTIONS. 


B;    II     A.  White. 


Printed  in   Journal,   December.    1920. 


in-,  i   ■ 


Mr.  F.  Wartenweiler:  I  think  Mr.  White's 
paper  was  a  time!  ind,  speaking  from 

a  metallurgist's  point  of  view,  we  -1m  uld  all 
he  only  too  happy  if  we  were  de-aerating  all 


our  solutions  at  present  by  either  chemical 
or  mechanical  means.  It  may  not  he  known 
ally  that,  concurrent  with  tests  on 
chemical  de-aerati<  n  the  Chamber  of  Mines 
conducted  a  lengthy  trial  at  the  City  Deep 
mine  on  mechanical  de-aeration  by  vacuum, 
and.  as  a  result  of  these  trials,  certain  mines 
are  being  equipped  with  a  view  to  adopting 
this  method.  It  is  perhaps  unfortunate  that 
de-aeration  or  de-oxidation  by  zinc  which 
promises  to  he  the  most  economical  of  the 
chemical  methods  is  rendered  impracticable 
by  the  fact  that  zinc  precipitates  the  gold  in 
the  solution,  and  that  when  we  eliminate 
the  oxygen  from  the  solution  in  our  firel 
partmenl  of  a  zinc  box  we  also  precipi- 
Although  Mr.  White-  panel 
i-  comprehensive,  I  think  there  is  further 
development  along  chemical  de-aeration 
lines  to  he  anticipated.  I  notice  that  there 
is  a  revival  in  the  technical  literature  on 
chemical  de-aeration  of  boiler  feed  water. 

Mr.    Thos.    B.    Stevens:    In    the   Journal 

nber  hist   an   interesting  paper  by 

Mr.      II.      \.     White     was     published     on 

I  niical  Methods  of  De-aerati<  n  <  f  Water 
and  Solution-."'  A.s  the  subject  of  de-aera- 
tion is  one  which  has  been  attracting  a  good 
deal  of  attention  recently  I  should  like  to 
call  ill.'  attention  of  members  to  the  work 
which*  has  been  done  in  Western  Australia 
in  connection  with  the  Coolerardie  water 
scheme.  The  scheme  now  includes  what  I 
belie\  e  to  be  the  1  rat     □  plant  in 

the  world. 

The   water  is   pumped   from   Xundarh 
Kalgoorlie,  a  distance  •  f  350  miles,  through 
a  30-inch  diameter  steel  pipe;  in  travelling 
this   distance     it     is    pumped    eighl    fames. 

F.arh     in    the    life    (,f    the    main    there    \\a<    a 

rapid  increase  in  friction,  and  the  inside  of 

the  pipe  became   heavily   coated   with   rust 

nodules.     A  committi  perts  who  in- 

uble  advised  that  line  he 

1  to  the  •-'  at.  r.  and  also  that  it  he  de- 

aerated.      The   addition   of  lime   alone   was 

tried     and   after  using   for  some  years 

1  t     !>■■  inadequate.     A  de-aeration 

plant  w.-is  then  installed,  and  this  has  been 

bo  successful  in  stoppine  the  corrosion,  that 

the  use  of  lime  ha.  iiotv  been  discontinued. 

The   de-aerator  is  of  the   mechanical   type. 

the    water   being    sprayed    into   a    tower   and 

subjected  to  vacuum,  DC/  of  the  dissolved 

ti  acted,  and  thi   remaining  10 

bed  in  the  first  -">i»  miles 

of  pipe.    The  water  as  delivered  to  the  mines 

at    Kalgoorlie  -hows  no  oxygen  by  the  alka- 
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line  pyrogallate  test.     The  amounl  ol  water 
delivered  is  2,000,000  gallons. 

Further  information  about  this  work  can 
be  obtained   from  a   paper  by  <  >'Bi  ien  an  I 
Parr    read    before    the    Institution    of   Civil 
Engineers  in  L917,  and  entitled,  "  The  I 
gardie  Water  Suply,  Western  Australia." 

The  meeting  then  terminated. 


Correspondence 

\    RICH    NICKEL    ORE. 

To  the  Editor, 

Journal  of  the  Chemical,  Mstallurgical 
and  Mining  Society  of  S.A. 
Dear  sir. 

The  remarks  made  by   Mr.   A.    1-'.  Crosse 
at  the  April  meeting  in  replj   to  my  discus- 
sion on  the  above  subject  appear  to  call  for 
reply. 

In  the  original  contribution,  the  nickel 
was  stated  as  "oxide  of  nickel,"  and  any 
chemist  would  naturally  assume  thai  NiO 
was  the  oxide  meant.  It  now  appears  to  he 
tri-nickelic  oxide,  Ni304,  and  Dana  is  given. 
as  the  authority,  [find  that  Dana  (1901) 
gives  a  reference  to  this  oxide,  bul  the  refer- 
ence  is  dated  1878!  None  of  the  modem 
texl  books  mentions  it.  so  I  take  the  liberty 
of  disbelieving  it. 

1  would  suggest  to  Mr.  Crosse  that  an 
estimation  of  the  amount  of  chlorine  evolved 
when  the  mineral  is  treated  with  hydro- 
chloric acid  would  show  him  thai  Xi.,0,  is 
absent  from  the  mineral,  and  that  therefore 
his  published  analysis  adds  up  only  to 
aporoximatelj  96 

Mi     Crosse    is    a    colleague :   T    would 
therefore  criticise  his  "  technical  and  scien- 
tific opinions."     T  have   intervened    in   this 
only    because    his    technical    opi 
irs  to  be  unscientific. 

You  -  faithfully, 

Jas.  Gray. 

Johannesburg, 

3rd  Jim-.  L921. 
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Si'H.iu:      Making  in     Swansea.      Vraong     the 

virion--    metallurgical  operations    which    have    been 

carried    on    in    South  Wales    for    many    years,    the 

manufacture    of    zinc  gpelter    holds    an    imp 


The  chief  centre  of  the  works  producing 
tins  metal  is  in  the  neighbourhood  of  Sv 
where  the  following  firms  are  established  \ 
and  Sons:  Dillwyn  \  Co. ;  The  English  Crown 
Spelter  Company;  William.-.  Poster  &  Co.,  and 
Pascoe,  Grenfell  &  Son-:  Swansea  Vale  Spelter 
Company,  ami  Villiers  Spelter  Company.  The 
older  methods  of  manufacture  have  been  discarded 
and  the  Belgian  process  is  now  used 

Spelter  is  extracted  from  various  ores  bj  a  pro- 
if  distillation.  The  only  ore-  used  in  the 
Swansea  district  arc  calamine  (a  carbonate  of  sine) 
and  blende  (a  sulphide  of  zinc).  In  pi  u  I 
mixture  of  both  is  used.  Before  the  actual  opera- 
tion of  distillation  takes  place,  the  ores  have  to  be 
ground  and  screened  to  ensure  thai  the  m  it 
is  in  a  sf  ite  of  fine  powder.     Further,  it   has 

through    a   process   of    roasting,    or   calcinal in 

order  thai  the  ore  may  be  in  the  for t  oxide  of 

zinc,      h   is  then  ready   for  distillation. 

I"  the  ca.-c  of  calamine  the  ore  is  calcined   near 

the  mines,  tl nly   element    to  be  displaced    being 

the  carbonic  acid   gas   (CO  -     n   comparatively    easy 

matter.      In  the  case  of   blende  the  sulphur  has  to 

be  expelled,   and   this   process   n  r, 

as,    for   everj    particle    or  atom     of   sulphur 

is    left    combined    with    t Ii«-    zinc    in    th« 

calcination,  a  corresponding  amounl  of  zinc 

owing    to    the    fact    that    zinc    sulphide    does    not 

yield  its  metallic  content  during  distillation      Hence 

the  roasting    of   the    blende   must    bi 

fectly  as  possible. 

The    calciners    used    are    generally    hand    worked. 
Mechanical  furnaces  have  been  tried,  bul   have  ool 

so    far   found    much    favour. 

One  of  the   best    handwork  d    furnaces   is  known 
as  the  "  Delplace  "  calciner.     It  consist.-  of  a 
of    shelves,    built    vertically    one    above    the    other. 
on  which  the  ore  ,.-  placed.'  ami  is  heated  in  a  por- 
tion   of    the    furnace    set    apart    for    tills    purpose,    in 

fire-places  built  below  the  bottom  shelf  of  the  roast- 
ing compartments.     This  portion   which   is  fin 
also   supplied    with    an    arrangement    foi    admitting 
and  heating  air,  which  travels  to  the  lower  shelf  ol 

the  calciner  and  thereby  assists  the  oxidisatio 
the  remaining  portion  of  sulphur  in  the  ore     which 

is  being  roasted     towards  the  end  of  tl peration. 

When  the  blende  has  been  thoroughly  roasted  it  is 
raked  out  of  the  calciner  and  afterward 
with  lime,  salt  and  anthracite  duff,  and  conveyed 
to  the  distillation  furnaces.  During  the  roasting 
process  the  sulphide  of  /inc  in  the  blende  has  been 
transformed   into  oxide  of   /inc. 

If     Should     I"'     pointed    out     that     lime    and    Bait 

■  diled    to    il merelj    as    fluxing    agents,    the 

anthracite    duff    being    the    actual    reducing    agent 

employed  to  convert   tl side  of  zinc  into  metallic 

zinc  or  Bpelter. 

The     proce8S      of     distillation      is     carried      out     in 

gas  furnaces    built  with   fire   bricks.     Thej    h, 

orator  By  stem,  similar  to  that  employed  in 
steel  fui  ii. i,  es,  for  heating  the  an-  on  its  passa 
the  gas  chamber  ".lei.  combustion  with  monoxide 
of  carbon  takes  place  The  monoxide  of  carbon  ia 
generated  in  gac  producers,  fed  by  a  high  volatile 
coal,  which  are  m  dose  proximitj  io  the  distillation 
Furnace         Ph     portion   of  the   distillation    furnace 

where   tie-    gas    is    aglow   contains    the    retoil-     ,r   pots. 

which   are  charged    with   the   prepared   >•■ 

pot-    ar nne.  led    with    pipes    on    t he    outei 

of  t he   furnace,  all   crevicej    being  clayed  up  during 
the   process  ol    distillation      When   the   ore    in   the 

ha-     I n     )Ubje<  I'd     lo    t  he     heat     of    t  In 
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me  Lours  redaction  takes  place  ;  the  carbon 
of  the  anthracite  duff  unites  with  the  oxygen  of  the 
ore.  liberating  zinc  in  the  form  of  vapour.  Thie 
vapoui  travel*  the  path  of  least  resistance  outwards 
towards  the  pipes  and  condenses  into  liquid  metal, 
which  i-  drawn  ofl  during  the  tapping  processes 
and  run  into  moulds,  where  it  solidifies  as  plates 
0f  speltei  the  f'.rm  in  which  this  metal  is  usually 
sold.  Distillation  furnaces  are  charged  once  every 
day,  and  the  yield  varies  with  the  Bize  and  number 
of  retorts  in  tin-  furnace;  in  s< :ases  the  pro- 
duction is  about  four  tons  of  metal  per  '21  hours. 

It    is  of   interest  t"  point  out  that  the  reton 

and  pipes  and  other  connections  used  in  a 
distillation  furnace  are  made  in  spelter  works j 
hence   a    pottery    is  a    part  of   every   establishment, 

ami   great    care  has  to   1 tercised    in   the   mixing 

of  the  Bre  clays,  etc.,  used  in  making  these  articles: 
in  moulding  and  drying  them-  processes  carried 
out  in  specially  heated  compartments— and  in 
and  annealing  them,  the  final  operations 
in   making  I  hem   ready  for  use. 

The    loss   of    metal   content   in    the  ore  compared 
with     other     metallurgical     operations     is     high 
amounting    to    about    15%— but.    of    com 

ting  to   conditions.      Some   of   the   metal    cannot 

onomically   extracted;   a    portion    is   absorbed 

by  tin'  pots;  and  there  are  further  losses,  a.  portion 

burn)  at  the  outer  part  of  the  furnace  through 

it   is  always  the  aim  of  the  manufacturer 

to  reduce  these  losses  to  a  minimum. 

A   Bource  of  revenue  to  the  Bpelter  trade   i>  the 

utilisation     of    the     waste     Bulpl  I  I  rated 

during   th<    process  of   roasting   the   blende,   in   the 
production   of    Bulpburic  acid.     Some   of    the    local 
actually    produce   thii    acid    at    their    works, 
manufactui  ii  hundreds  of  tons  per  v..  • 

a   bj  produ<  t. 

Speltei    ori      are  widely  distributed,  but    many  of 
the  older  mines  are  entirely,  or  almost,   worked  out. 

:  he    industry    is    mainly    dependent    on     \u 
tralian                 ttes  for  supplies  of  raw  ore.     Sup 
plies   have    not    been   obtainable    for   many    months 
owing  to  a                it  he   mines.     "  <  loncent  i 
are  the   zinc   portion  of  tl iginal   ore  separated 

from     the     other     portion  iible     bj     S 

Bpecial     | --.     which     is    really     tantamount     to    a 

( nl  i  ation    of    the    mined    ore. 

The   uses   of   speltei    are   many.      It    is   employed 
in  the  manufacture  of  galvanised  sheets,  zinc  si 

•  liieh  absorbs  large  quantities.  At  present. 
owing  to  high  prices,  the  financial  condition  ot 
m.in      countries    and    other    causes,    the    galvanised 

sheet     trade  period. 

is    alsi  "-nt     In    many    alloys. 

bronze,    etc.       It     is    also    used     m    i  he    manufai 

tin,    ,,t   zinc  oxide    a   raw  material  of  white  paints 

and   ■  -  USi    of   two   works 

makii  I     •    R     Down  &   Co.,  and 

Ii    Zinc    Products,    Limited). 

I  ■  it   present   is   not    >■<"  ouraging    for 

the    spelter    trade,    as    the    prices    ruling 

time  below    the    eost    of    prod  net  ion.      The 

nt    rate  of  about   £30   per  ton   Bcarcely  covers 

t   raw    ore  calculated   In   terms  of   a   ton 

of  metal  contents.     South   Walt  idvan- 

of    production,    partly    on 

it    of  the    necessity   of    importing    the   raw   ore. 

When  high  wages,  dear  coal,  and  the  increased  coat 

of   othei    materials   are   taken    into   account,    it    is   not 


difficult    to   see   that    the   cost    of   production   is   very 
high. 

It    is    probable   that   large  accumulations  of  stocks 
are  responsible  for  the  low  prices  prevailing.     The 
works    in    the    Swansea    district    have    been    i 
down  for  some  time,  and  until  conditions  are  more 
favourable    there    seems    little    hope    of    restarting 
them.      When    prospects    are    brighter,    if    all    con 
cerned   will   heartily  co-operate  in  the  best   int. 
of    the    trade,    there    is    little    doubt    hut    that    this 
South     Wales    industry    will    he    abl<  kin    its 

former  prosperity.  — Thi    Times   Tradi    Supplement, 
18th   December,  1920,     <\V.  A    C.) 


New  Steel  Deoxidising  Alloys       \  a  operative 

investigation    was   started   in   America   in  .June,  1918. 

to  Belect,  according  to  a  systematic  procedure, 
some  new  experimental  deoxidising  alloys  for  trial 
in  steel  manufacture.  Seventy  three  deoxidising 
alloys,  all  of  possible  value  to  steel  makers,  have 
been  found  to  have  melting  points,  when  oxidised. 
somewhat   below  the   melting  point    of   pure   iron 

some     of     them     cmisiderahl  y     Below.        Of     the 

oxidisers   the   most    Fusible,  and    the   melting   point 
of  their  mixed   oxides  in   deg.    ('..  are   as    follows: — 
Mo.   24       Si,    1,228  ;    H'.     Mn.  59%   Ti.   1,160  j 
19        \ln.    18       Ti,   33       Si,    1,130  ;   13^     Al, 
Mn,   :;v.     Si,    1,121  :    1-'       Al.    I7\     M...    41         I 
L,320     I       J.    R.   Cain,  Iron  and  Coal  Trades'   /.'< 
view,    Nov.  26,   1920,  p.   724.     (J.   A.  W.) 


An  ii  CoBBOsrvE  Aluminium.     A  method  ha 
successfully   tried    for   rendering  aluminium  and   its 
alloys   proof   against    rust.      An   electrolyte    is  mads 
up  of  a  sulphur  compound  of  molybdenum  and  zinc 

employed    as   the   anode,    constituting   a    cell    with   the 

aluminium  as  cathode  By  maintaining  the  cell  at 
a  temperature  of  from  60°  to  65°  the  aluminium 
become:   covered   with  a  dark  brown  coating  which 

proves    adhesive    and     rust  proof    against     the    most 

Btringent  test  Th<  metal  may  be  bent  or  rolled 
without  cracking  the  coating,  and  has  been  im- 
mersed   by   way  of   test    in   a  salt    solution   for  two 

months      without      BhoM    n.       a      trace     ol      corrosion. — 

Anon.,  Ind.  Eng.,  Oct.  16,  1920  V-  W.) 
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JUNE,    1921. 


Proceedings 


25th  Annual  General  Meeting, 
June  25,  1921, 


The  Twenty-fifth  Annual  General  Meeting 
ie  Society  was  held  in  the  Assembly 
Hall,  Scientific  and  Technical  Club,  100, 
Fos  Street,  Johannesburg,  on  Saturday, 
25th  June,  1921,  Mr.  1\  W.  Wats 
President)  in  the  chair.  There  were  also 
present  :  — 

lit  Members:  Prof.  <i.  A.  Watermeyer, 
Messrs.  I'.  Wartenweiler,  ('.  -I.  Gray,  A. 
King,  •).  -I.  1!.  Smythe,  John  Watson,  11 
A.  White,  -I.  A.  Woodburn  (Members  oi 
C<  uncil),  W.  Beaver,  Dr.  W.  A.  Caldi 
R.  A.  Cooper,  E.  II.  Johnson,  C  \.  Meikle- 
S.  Newton,  'I'.  K.  Prentice,  A. 
Thomas,  .1.  Thorlund,  W.  E.  Thorpe  and  ■!. 
T    Tr 

:;  Associates:      Messrs.  <i.  -I.  V.  Clarence, 

(  '.    L.    I  >»-\\  ;ir  and  (  ).    A.   I  rerb< 

2   Visitors  and   II.    A.   G.  Jeffreys  (Secre^ 
tary). 

The  Chairman:  Before  opening  the  meet- 
ing, T  wish  to  refer  to  the  loss  sustained  by 
one  of  our  Past  Presidents,  and  most  pro- 
minent members,  Dr.  J.  Mob  I  refi 
the  death  of  Dr.  Moir's  wife.  I  am  sure 
it  is  the  wish  of  everyone  presenl  that  we 
should  signify  our  sympathy  with  him.  (AH 
members  presenl 

MINI  TES. 

The    Minutes    of    the    '  >rdinarj     <  lei 
Meeting,    held   on    the  21st    May,    1921,   as 
recorded    in    the    May    Journal,    were    con- 

t'n  med . 

ANNUAL   REPOBT  OF  COUNCIL 


The  Secretary  read  the  Annual  Report  as 
follows  :— 

The  following  is  the  Report  submitted  by 
your  Council  on  the  work  of  the  Society 
during  the  |>a-t  year:  — 


'''•  i  Statemenl      •      R( 

venue  and    Expenditure  nou 
will  be  seen  thai  the  result  i  -    aety's 

opei-al      is       v   the  yeai    -tliov  ;t    loss 

of  £104  7s.  lid.,  |  with  tl 

year  of  £265  I  Is.  2d.,  oi   LI  15  I  Is.  2d., 
1  allowing  for  the  donatio]      I   £150 
the  Society's  funds  to  the  Associated  8 
tific     and     Technical 

Africa.      Dealing   with  the  expenditure  side 
of  the  Account   there  is  a  slight   in 
general    charges    chiefly    due    to    inci 
postage  rates.      Printing  and   stationery  are 
a    trifle    less    than    last    year,    though    this 
account  has  had  t,,  bear  the  cost  of  printing 
ipphj    of   the    i.->  isetl    I     nstitution    and 
Bye-Laws  of    the     Si  piety.       TIk 
under    Rent    and     Lighting    is    r>n  ount 

of    the   tran-  |  ,■    Society  's 

the  premises  of  the  Scientific  and  Technical 
Club.     'I  he  sahu  ii  ml   is  considerably 

less  than  that  ot  last  year,  while  under  the 
head  of  Transactions  n  profit  is  shown 
instead  i ■(  a  loss. 

The  loss  incurred  in  the  production  of  the 
'>  's    Journal,    has,    unfortunately,    in- 
considerably,    principally     Hi 
the   falling   off   in   advertisements   from   the 
mining   houses,   though   it    must    be  pointed 
out    that    the     figures    include    the   a 
printing    the    Indexes    for    Volumi  -    \YII  I 
and    NIX.,    about    £60,    which    sum    should 
properly  have  been  charged  in  the  accounts 
of  t  heir  respect  i\  ••  \  ears. 

As   regards    revenue    it    will    be   observed 
that    members'     current     subscripts  rig 

practically     the    same,     tl gh     there     lias 

been  a  falling  off  in  those  of  Vss< 
compared  with  last  year.  \-  was  to  have 
been  expected,  the  amount  recovered  on 
account  ol  members'  and  associates'  sub- 
scriptions in  arrear  is  considerably  less  than 
last  year,  when  those  items  included 
amounts  collected    in  of  the   v 

ol  the  war  period. 

Ent  i ance    fi  es   sh< ro    ,ni    in<  n  61  ■"■ 

I  •".-       Other   items   include   a    \  £52 
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lis.    on  i    transactions 

Id.  sur]  in-  on  the  Exhibi- 
tion account,  and  £0  16s.  6d.  in  connection 
with  the  ren 

Turnin]  balance-sheet,    altl* 

of    l-'  1 1 1 1 

the     !■  IE   penditure 

■  \    664    8s.    lid. 

has    been    caused    l>y   the    transfer   of 

£39  !'  Exhibition  Fund,  a 

balance   '.\  lii<-  mained   untouched  in 

tli.    I  .  .mil  your  Council 

I  thai   the  tim  ■  had  arrived  when 

•    jusl  In   be  added  to  capital. 

.\h  mbcrxlup. — forty-two    new     men 

I  dm  in.,  i  he  twelve  months 
undej  .  and  the  Council  has  admitted 

Members     and 
tweh  n:l   your 

Council  records  \\  ith  deep  regrel  the  di 

lowing       members       .1         II. 
II,    ton,  J.  V.  Kelly  and  I..  N.  VVilsi 
It  membered  that  in  tin 

i    ;ii    the    i.-i^t    Annual    Mi 
mentioned    that    it    had    been    h 

:     tht-    loll    a    DUmb 

and  \-                 with    whom  the 

,y   had   !  ;h,  on  account   of  the 

war,  v.  lul  were  el:-               doubl  Eul. 

This  year  your  Council  has  deemed  it  d 

able  with  the 
objecl  of 

tin,,    hum  members    of  the 

'  >"■ 

Papers  and  Journals.  The  high  standard 

b    and  contributions    with 

the    resultant    die  has    been    well 

pe  <  I  th 
h\   introducing  in  thr  choice 

The    follow  mil'   i  i  igin 
published  dm  in',   tin-  .\  i  ar  : 
julj  _    1920.         In  made   with   i  he    Koni 

in'  I 

,1,,.  ling   Holes  by  means  of  Drj    I 

II  immei    Ma<  !> 

on    tli- 
on   with   Critical    Notes,"   by 
II.    I!  '  Ail. .in. 

it's  Addn 
i!,,.    \\  il  .1."    Ii\    -I 

i    lull  ..it. 

Phe  Ideal  Minii 

,,  the   [nflu  Soluble 

ilcium  Sail     ■  n    I' I  iti  "■"   by 

■  I.     I  ; 

1 1     elopra  nt     Work    "'I 

l     .i.  i 

I  i  .     K   •      riu and   ii-    Pra<  ti<  al 

i,\    II     l.    Ireland. 
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an 


Power 
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Cementation  of  the  Substrata  of  the  Mazoe  Dam 
ining    Wall,"   by  G.   A.   Voskule. 
15*20.— '•  Chemical    .Moth  ds      -    I  l< 
tion  oi   \\  at.  r  of  Solutions,"  by  11.   A     \\ 

January,    1921.—"  freatment    of    Anti nia] 

tire  at  the  Globe  and   Phoenix   Mine,   Southern 
Rhodesia,"  bj    \  .   E.    Robinson. 
February,    1921.—"  Fire-Damp    in   the   Gold    Mines 
of  the  Far  East   Rai  d,'    bj    I     \     I  >. 

1921. — "Symposium:     Miners'     Phthi 
itributions   by    Or.    A.    J.    <  >renst<  in,    1  li     A 
Mavropordato,  C.  .1    Graj  .  I.    Barris  and  H.  A. 

White. 

April,  1921.— "  Methods  Used  in  th<    Deti    I    m  and 

Investigation    of    Vitamines,"    by    1>i      E.     M 

Delf. 
"Symposium:    Miners'     Phthisis,"    contributions 

by   K.    S.    Eendrikz,    E.    M.    Weston.    W.    Allen 

and  H.  C.  F.  Bell. 

1921. — :"  Notes   on    Some   Technical    Mel 

of  Analysis,"   by   A.   Whitby  and  J.   P.   Braid 

w I. 

Notes   on    Some    Reactions   of   the    Xanthati 
by  A.   Whitby  and  J.    P.    B<  ardwood. 
"Symposium:    Miners'     E'hthisis,"    contributions 

by  H.  .1.    Ireland  and  11.  C.   F.   Bell. 

Assoc  fed  Scientific  and  Technical 
Societies  of  Smith  Much. — During  the  year 
very  great  strides  have  been  made  tov 
the  realisation  ol  th<  scheme  for  a  joint 
borne  of  the  Scientific  and  Technical 
Societies.  The  premises  which  had  re- 
cently been  acquired  at  the  date  of  the 
hist  Annual  Meeting  are  now  known  as  the 
Scientific  and  Technical  Club.  They  have 
been  put  into  thorough  repair  and  well 
fitted  and  furnished  throughout,  while  a 
restaurant  and  tea  room  have  been  opened 
far  the  convenience  of  Members,  and  it  is 
expected  that  the  Club  Bar  will  be  op 
in  the  beginning  of  next  month.  Gen< 
donations  to  the  funds  <  £  the  Associated 
have  been  received  from  Members 
of  tins  Society  and  their  friends,  but  there 

-till  some  who  have  not   yet 
ward,  and   it    is  hoped  that    those  will   lose 
no  time  in  affording  tangible  support  to  this 
institution,  and  will  also  patr  nise  the  Club 

\<  v  that  the 
ideal  of  "Closer  Working  and  Joint  Hous- 
ing '  lias  bo  nearly  approached  achievement 
it  is  incumbent  upon  every  Member  of  each 
Sociel  mi  Irs  utm<  •>'   I 

certain    'it'    the    ultimate    success    <  f    t he 
scheme.       In     February    last     this    Society 
transferred    its  offices    from    the    I  "no  ■ 
College   Buildings  to  the  Club  premisi 

Research    Endowment   Fund. — This  fund 
which    appeared    ae    £156    L5s.    lid.    in    th* 
last    balance-sheet,    now    amounts    to 
0s.    I0d.,   and  <  ut   i  t   the   iv\  enue   accrued 
therefi  ur  ( louncil    inten  Is    to    award 

Gold  Medals  for  the  best  Dapers  >■  •  •  < I  '  • 
the  Society.    These  awards  will  be  declared 

shortly. 


Exhibition.— The  title  of  the  Fifth 
Chemical,  Metallurgical  and  Mining  Exhibi- 
tion was  adopted  tnia  year  ..-  better  repre- 
senting the  Bcope  ol  the  undertaking.  Che 
Exhibition   was  held    in   the  S  tic   and 

meal  Club  from  the  9th  to  th<    L9th  •  I 
March  Last,  and  was  opened  l>\    Sir  L 
i  lidnps,    Hart..    Honorary     Vice-J 
Mr.  James  Chilton,  in  welcoming  Sir  Lionel, 
paid   tribute  to  the  interest   winch   he   had 
manifested    in    the   work  of   tin-   Chemical, 
Metallurgical     and     Mining     -        ty.       Foi 
many  years,  Sir  Lionel  had  been  conrn 
with  the  S  and,  in  L894,  when  it  was 

formed,  he  was  one  of  their  strongest  sup- 
'  is.  and  in  the  long  years  which  had 
then  they  had  always  had  his 
assistance.  A  short  tin  _  thej  had 
proof  of  his  regard  for  and  interest  in  the 
Scientific    and    Technical    S  -    by    the 

very  material  support  which  he  had  in- 
fluenced on  their  behalf,  of  winch  the  build- 
ing in  which  they  then  met  was  a  tangible 
result.  In  a  thousand  ways  Sir  Lionel  had 
helped  them:  for  many  years  his  connection 
with  the  Society  had  been  very  close,  and 
at  present  he  was  an  honorary  Member,  and 
t  their  most  valued  adherents.  Sir 
Lii  nel  was  not  only  sympathetic  to  their 
s  siety,  but  to  every  institution  which  had 
the  good  of  the  community  at  heart. 

sir  Lionel  Phillips  having  acknowledged 
the  compliment  paid  him  by  the  Chairman 
in  respect  of  the  little  service  he  had  gladly 
rendered  the  Society,  proceeded  t«  say  that 
if  there   was  one   thing   they   in   Johai 

I  i'  el  Droud  of,  it  was  their  scien- 
tific Societies  The  activitii  sof  tb  S 
were  not  confined  to  the  main  industry  of 
the  country,  but  all  came  within  their 
view,  and  therefore  it  was  but  right  that 
ile  should  do  all  in  their  |i<  wer  to  ad- 
the  in'  an  institute  n  of  thai 

character.      'I  tv.    he    believed,    was 

the  oTdes1  in  ■'  ihannesbure — :t  was  formed 
in    1894  or   '  -  the  Chairman  had  in- 

G  rmed      him     and      during      its     lifetime 
splendid  work  had  been  accompl'shed  ii 
mitt  !\iiiLr    chemical,    metallurgical 

an  1     mining  -.     which     ha  1     been 

studied  and  discussed  in  a  manner  which 
l>io\  ed  i  f  immense  benefit . 

Intimating   that    he   hid   been   invited    t 
n     Friday    evenmg    at    Dr    0 

stem's    lecture    on    "   Minns'    Phthis'S  "    Sir 

Lionel  went  on  to  Bav  that  that  was  a  sub- 
'■  ■ -i  which  he  had  stod'ed  very  carefully. 
This  dis.  i  t  irribli 

which  was  of  immense  disadvantage  in 
gold  mining  industry  ;  he  \' 
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however,  there  were  signs  of  its  gradual  dis- 
appearance.      Liemedies  were  being  applied 

to-day,  and  other  preventive  steps  were 
being  taken  with  the  view  to  combating  the 
disease,  which,  he  hoped,  would  soon  be 
blctted  out  entirely.  People  were  somewhat 
chary  in  letting  their  sons  come  out  to  a 
place  in  which  this  fell  disease  prevailed, 
bnl  he  hoped  that  within  the  near  future 
tin-  cause  of  this  would  be  completely  re- 
moved. During  and  since  the  war  it  had 
been  necessary  to  take  a  number  of  men 
into  the  mining  industry  whose  qualifica-  j 
tions  were  not  the  best,  but  he  trusted  that 
in  course  of  time  they  would  feel  proud  of 
the  mining  men,  upon  whom  depended  the 
success  of  the  industry  as  well  as  the 
example  which  was  set  the  native  popula- 
tion. The  exhibition  was  a  tribute  to  the 
skill  and  thought  given  by  scientific  men 
on  the  Rand  to  the  dev<  lopment  of  new 
appliances  and  improvements,  which,  no! 
only  in  Johannesburg  but  throughout  the 
world,  would  revolutionise  things  in  many 
dired  ions. 

They  should  feel  very  proud  of  their 
scientific  societies,  and  he  hoped  they  would 
continue  to  meet  with  the  success  they 
deserved. 

Referring  to  the  question  of  pneumonia 
among  natives,  Sir  Lionel  said  the  strides 
which  had  been  made  in  the  matter  of  pre- 
vention of  this  complaint  were  astounding 
when  compared  with  the  evil  effects  which 
it  had  had  in  the  early  days.  He  hoped 
that  the  interest  in  the  Exhibition,  which 
had  been  more  or  less  affected  by  the  inter- 
vention of  the  war,  would  be  accentuated  in 
future,  and  that  it  would  add  to  the  useful- 
ness and  prestige  of  their  scientific  societies. 
He  had  greal  pleasure  in  declaring  the 
exhibition  opened. 

Mr.    das.    Gray,    in    proposing   a    vote    of 

I  hanks  to  Sir  Lionel,  said  the  Society  was 
under  many  obligations  to  him,  and  to-day 
he  had  placed  them  under  a  still  further 
obligation  by  opening  the  Exhibition.  Sir 
Lionel  was  no  longer  permanently  with 
them,  but  the  glamour  of  South  Africa  still 
called  him  at  intervals,  and  it  was  their 
good  fortune  that  one  of  those  intervals  had 
coincided  with  the  Exhibition. 

The  opening  was  exceedingly  well  at- 
tended   by    a    large    number   of    Members    of 

the  Society  and  others  connected  with  the 
industries.  The  Exhibition  was  of  a  highly 
successful  character,  and  was  visited,  it  is 
estimated,  by  some  8,000  people.  The 
exhibits   were  all   interesting,   and   many  of  a 

high  educational  value,     ft  is  to  be  regretted 


that  the  individual  exhibits  of  original  in- 
ventions and  labour-saving  devices  were 
fewer  than  in  previous  years,  but  it  is  hoped 
that  next  year  it  will  be  possible  to  secure 
a  larger  building,  as  well  as  open-air  space, 
and  present  an  Exhibition  on  a  greater  scale 
than  has  j'et  been  attempted. 

While  the  Exhibition  was  open  the  fol- 
lowing evening  lectures  were  given:  — 

Miners'  Phthisis,"  by  Dr.  A.  J.  Oren- 
stein,  C.M.G.,  illustrated  by  a  film  specially 
prepared  by  the  African  Films  Trust,  Ltd., 
for  the  Transvaal  Chamber  of  Mines. 

Efficiency  in  Mining,"  by  Mr.  R.  H. 
Wonnacott,  Superintendent  Government 
Miners'  Training  Schools  on  the  Witwaters- 
rand 

Mine  Accidents,"  by  Mr.  L.  (L  Ray, 
A.K.S.M.,  Assistant  Inspector  of  Mines, 
Johannesburg  District, 

The  usual  Safety  First  Competition  was 
held  for  the  medals  presented  by  the  Rand 
Mutual  Assurance  Co.,  Ltd.,  and  twelve 
entries  were  received.  Reference  to  the 
awards  appeared  in  the  April  number  of  the 
Journal. 

Annual  D'nner. — In  view  of  the  financial 
loss  incurred  on  account  of  the  last  Annual 
Dinner,  your  Council  rehietnntly  decided  to 
abandon  the  function  for  this  year,  but  it  is 
loped  that,  with  the  more  favourable  facili- 
ties which  will  be  afforded  by  the  Scientific 
and  Technical  Club,  it  will  be  revived  at  an 
early  date. 

Council. — Nine  meetings  of  the  Council 
have  been  held  during  the  year,  as  well  as 
several  Committee  meetings.  The  attend- 
ances at  the  Council  meetings  averaged 
1 2 ' 2 .  and  were  as  follows:  — 


I. 

Chilton1      ... 

.     fi 

E. 

Pam4 

•_> 

F. 

Wartenweiler1 

.     6 

T. 

J.   R.   Smythe 

..     R 

G. 

A     Watermeyer8  . 

.     6 

J. 

Watson 

..     8 

V. 

\V.   Watson 

.     8 

E. 

M\   Weston2 

..      1 

J 

R.    Thurlow3 

.     4 

A. 

Whitbv      ... 

..     3 

11 

R.    Adam' 

.     5 

H 

A.    White1 

..     (> 

0. 

J.   Gray     ... 

.     9 

J. 

a.  Woodburn 

..     9 

0. 

H.  Greathead" 

.     3 

,T. 

G*av« 

7 

J. 

H.  Johnson 

.     7 

G. 

H.  Stanley6 

..     1 

A. 

Kins;5 

.     3 

.1. 

A.  Wilkinson1 

1 

A. 

.7.   Orenstein3 

5 

Leave    oi    absence    granted    tor    ill    three    meetings:    (2)     >"■ 

■ '  e  _■  -    f31    four    i""0  i'i ■■-  •    'h    resigned,    Feb.,    1921;    i  ">i 

•  i.  oti  d,    Pi  b.,    1921  :    (6)    Past-Fri  sidents. 

The  ( Jouncil  desires  to  place  on  record  ,its 
appreciation  of  the  services  rendered  by  the 
Honorary  Auditor  and  the  Honorary  Legal 
Advisers,  and  also  by  the  following  Com- 
mittees: -finance:  Messrs.  J.  R.  Thurlow, 
F.  Wartenweiler,  J.  Chilton.  J.  J.  K. 
Smythe  and  J.  Watson.  Editorial:  The 
President,  Messrs.  TT.  R.  Adam,  C.  J.  Gray, 
Dr.  d.  M.,ii,  IVof.  (>.  A.  Watermeyer,  F.  W. 
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Watson,  B.  A.  White  and  Prof.  .J.  A.  Wil- 
kinson. Mining  Exhibition :  The  President, 
Messrs.  J.  H.  Johnson,  H.  s.  Meyer,  F. 
Wartenweiler,  John  Watson  and  J.  \ 
Woodburn.  Delegates  bo  the  Controlling 
Executive  of  the  Associated  Scientific  and 
Technical  Societies  oJ  South  Africa:  .Messrs. 
J.  Chilton  and  J.  B.  Thurlow,  and  their  de- 
puties while  on  leave  of  absence,  F.  Warten- 
weiler and  F.  W.  Watson. 

The  Chairman:  In  moving  the  adoption 
of  the  Annual  Report  and  Financial  State- 
ment, 1  should  like  to  draw  attention  to  a 
\\'\v  points  of  interest. 

Dealing  with  the  financial  side,  the  loss 
of  over  €100  given  in  the  report  requires 
some  explanation.  Exceptional  expenditure 
has  been  undertaken  during  the  year  under 
review.  This  is  due  k>  printing  three  sets 
of  indexes  instead  of  one,  and  print- 
ing the  amended  Constitution  and  Bye- 
Lax-  s.  If  these  exceptional  items  were 
eliminated  the  loss  shown  would  be  de- 
creased by  €88.  It  must,  however,  be 
remembered  that  the  expenditure  in  the 
following  year  will  be  increased  on  account 
of  the  Society  having  to  pay  a  bigger  rental 
for  the  new  offices  in  this  building. 

On  the  revenue  side  the  two*  main 
sources  are  subscriptions  and  advertise- 
ments. 

With  regard  to  the  former,  we  must  all 
do  our  best  to  enrol  new  active  members. 
The  revenue  from  advertisements  has  fallen 
off  as  the  mining  houses  cannot  be  so  liberal 
in  their  advertisements  owing  to  the  state 
of  tiie  industry.  On  the  whole,  considering 
the  difficult  times  through  which  we  are 
passing,  I  think  we  may  congratulate  our- 
selves on  coming  out  with  such  a  small  loss, 
and  hone  that  our  affairs  will  improve,  but 
this  will  require  steady  and  sustained  effort. 

The  increase  in  membership  during  the 
past  year  is  gratifying;  we  regret  resigna- 
tions, but  the  Council,  as  before,  is  ready 
to  consider  sympathetically  applications  for 
reinstatement.  The  losses  by  death,  it  is 
pleasing  to  note,  have  been  few. 

The  papers  toad  before  the  Society  during 
the  year  have  been  of  a  high  standard,  bui 
more  ate  required.  The  Council  is  anxious 
to  widen  the  scope  of  the  papers,  and,  in 
view  of  probable  industrial  expansion,  it  is 
hoped  that  this  wish  will  he  gratified. 

The     uiosi     noteworthy     feature    of     the 

Society  "s  activities  during  the  year  is  the 
removal  of  our  offices  to  the  new  Club  build- 
ings, and  tic  alteration  of  the  venue  of  our 


meetings    from    the     I'ni         n    College    to1 

this   hall. 

The  Scientific  and    i  ■     uiical  Club  is  now 

well   established,   a    restai is  at  present 

being  conducted  undei  m  si  capable  man- 
agement,  and  a  licence  has  been  granted. 
It  is  hoped  that  members  will  support  these 
new   institution-.. 

Another  feature  in  the  year's  working  is 
the  chance  in  the  Const  n  idon  and  Bye- 
Laws,  whereby  the  Past  Presidents  are 
eligible  for  re-election  to  the  Council, 
ll  is  hoped  that  this  w  !i  stimulate  the 
Interest  of  these  gentlemen  who  have  passed 
the  chair.  Unfortunately,  this  yeai  only 
four   accepted    nominal  ion. 

The  Exhibition  has  been  dealt  with  at 
length  in  the  Report,  and  it  is  to  be  hoped 
that  there  will  be  mere  space  for  the  exhibits 
in  the  future;  the  financial  result  was 
gratifying,  a  profit  of  over  t:}8  having  been 
made. 

The  Annual -Dinner  was  allowed  b>  lapse 
this  year  as  this  social  event  has  not  re- 
ceived the  support  from  members  that  was 
expected,  and  in  consequence  it  was  a 
failure,  financially,  last  year.  The  Council 
felt  that  the  Society  was  not  in  a  position 
to  face  a  further  possible  loss,  and  that  the 
only  course  open  was  to  abandon  the  dinner. 

The  sum  invested  in  the  Research  Endow- 
ment Fund  is  very  satisfactory,  but  we  hope 
that  this  will  be  increased  so  that  the 
Society  can  carry  out  fully  the  objects  set 
forth  in  the  Journal  of  June,  1920. 

The  attendance  at  Council  meetings  has 
been  good,  and  an  improvement  on  last 
year,  when  the  average  was  between  10 
and  11. 

I  have  much  pleasure  in  moving  the 
adoption  of  the  Report  and  Statement  of 
Accounts. 

Mr.  F.  Wartenweiler:  I  have  much  plea- 
sure in  seconding  the  adoption  of  the 
Annual  Report.  I  think  the  Report  deals 
rather  fully  with  the  financial  side,  and  our 
Chairman  has  prefaced  it  still  more. 

As  I  have  acted  for  the  last  four  months 
as  Treasurer,  I  have  naturally  taken  a  great 
deal  of  interest  in  the  finances,  and  I  have 
discovered  that  it  is  a  very  difficult  matter 
to  forecast  the  future,  or  forecast  the  com 
ing  year,  with  any  accuracy,  or  to  brine 
cut  any  budget.  Undoubtedly  it  would  be 
of  service,  financially  speaking,  to  have 
a  budget  in  order  that  we  might  arrange 
our  expenditure  accordingly.  However,  T 
have  felt  all  alone  that,  although  our  re- 
souices  in  cash  niav  be  rather  low  and  may 
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i  announce  that  b<    has  pur- 
chased from   the    r.v  cut     -      !    the 

of"  .     .     . 
the  late  HERBERT  AINSWORTH 
that    portion   of  the    late    Herbert 
Ainsworth's  business  known  ai  the 

ALUS-CHALMERS"  DEPARTMENT 


The  Agencies  and  Stocks  transferred  are  as  follows: 

ALLIS-CHALMERS  Mfg.  Co.,  Ga  b  Break 

and  Sample  Grind* 

(  ( >NVEYING  WEIGHER  Co,     Ball  bearing  Idlers 
for  Belt  (  onveyoi 

MANHATTAN  RUBBER  Mfg   Co.,  Conveyingand 
1  hiving  Belts. 

BUFF  &  BUFF.     Surveying  Instruments. 

CEMENT  GUN  I 

KENNICOTT  WATER  SOFTENER 

LINK-BELT  Co.,  STRQMBERG  CARLSON  HI  I 

PHONE  Mfg.  Co.,    HARTLEPOOL  KOPERi 

etc.,  etc.,  i 


THIRD  FLOOR.  Tt  E  CORNER  HOUSE 
JOHANNESBURG 


Telephone   1  308 


Telegrnim:  "  FOUNDERS  " 


P.O.  Bo«    1671 


When  writing  or  talking  to  AdvertUert,  bindly  aurnal. 
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P.O.  Boxes  68  &  644  Telephones  7,  8  &  9  (Central). 

Telegraphic  Address:  "CRUCIBLE." 

Macdonald,  Adams  &  Co. 


Limited 


Chemists      -      Johannesburg 

Importers  of  Mining 
Chemicals,  Assay  and 
Smelting  Requisites, 
Scientific  &  Laboratory 
Apparatus,  Drugs,  Dis- 
infectants and  Surgical 
Dressings.     :-:     :-:     :-: 

Sole   Agents   for   "  Fox    Brand "    Litharge. 
"Braun's"  Crushers  and  Pulverisers. 


Consolidated    Rand   BricK,  Pottery 
and  Lime  Company,   Limited. 

P.O.  Box  609.  Telegraphic  Address:    "INDUSTRY."  Phone  No.  1232. 

Manufacturers    of     Pressed     Hofman     Kiln    Bricks,     Down     Draught     Blue    Building    Bricks, 
Salt    Glazed    Bricks,    Finest    Ground     Fireclay,    and     Fireclay     Goods    of    all    descriptions. 

Sewerage    and    Irrigation    Pipes    and    Fittings    in    all    Sizes. 
Fire    Bricks,    Liners,    Crucibles,    Fireclay    Blocks,    Etc. 

Our  Pipes,  etc.,  are  ei|iial  to  tlie  best  English  Manufactures,  and  are  largely 

ased   by  the    I  *  1 1 1  >  1  i » -    Works    Departments,    Municipalities,   Contractors,  the 

Mines   in    the    Union  and  also  Rhodesia. 


Roofing     Tiles     a     Speciality. 

For  Samples  and  Particulars  apply  to  Offices : 

Nos.  40  &  44,  Cullinan  Building  (CostmU0nfdsMsatreetSnd)  Johannesburg. 


When  writing  or  talking  to  Advertiser),  kindly      mention  this  Journal. 


June,  1921. 


■    /.'  /■■■  l  ounril 


THE  CHEMICAL,   METALLURGICAL  AND  MINING  SOCIETY  OF  SOUTH  AFRICA 

RESEARCH  ENDOWMENT  FUND. 


REVENUE  AND  EXPENDITURE  ACCOUNT  FROM  INCEPTION  OF  FUND  to  olbt   MAY,  1921. 
EH-  Cr 


To   Expenses — 


Cheque     Book     and     Deposit 

B  £0     .">     ii 

<  '.i-li       Book      and       Rnbbei 

Stump  ...  (i  12     6 


Bi    Donations  Received 

.,   It:-  ei ved 


S     (i 
9  IS     t 


..  Balanci 


£it  17     6 
395     ii  1" 

£395   18      I 


£895  18     4 


BALANCE    SHEET,    31st    MAY,    1921. 


'\ui  ited  Funds 

Balance    of    Revenue    and    Expenditure 

\       nut 


£395     0  10 


£395     0  10 


seem  to  be  on  the  decrease,  we  have  latent 
trees  in  our  membership,  and  that  with 
tin-  devotion  and  loyalty  which  we  can 
expect  from  the  members  of  the  Society,  we 
shall   retain  Our   financial    feet. 

I  would  just  like  to  say  a  few  words  in 
appreciation  of  the  services  of  our  Secretary, 
so,  with  your  permission,  I  put  on  rei 
•  an-  appreciation  of  hia  services  for  the  pasl 
year.  I  think  all  of  us  who  have  w> 
with  liitn  haVe  found  him  most  capable,  and 
we  can  consider  ourselves  verj  fortunate 
in  having  Mr.  Jeffreys  in  the  present  posi- 
tion. Mr.  Jeffreys  has  been  zealous  in 
our  interests  and  whole-hearted.  Gentle- 
men, I  wish  to  second  the  adoption  of  the 
Annual   Report. 

The  adoption  of  the  Annual  Report  an  1 
Statement  ■•*  \  ;counts  was  passed  unani- 
mously . 

The  Chairman:  The  next  business  is  the 
declaration  i  f  the  resull  i  I  the  ballot  foi 
officers  and  Council  for  the  ensuing  year. 

Johannesfa 
25th  June,   1921. 
The  Chairman, 

Annual   General    Meeting, 

Chemical,  Metallurgical  and  Mining  Society 
-   \      J(  bannesburg. 
D     r  S 

Election  of  Officers  and  Council  for  the  year  ending 
June,   1922. 
\\Y   have  to  rep  it    thai    we  have  inspected   thi 
atior      Papers,     and      "•■  '-!  sd       •    •  rrty  two 


Ii  v    I  N\  ESI  UENTS 


£400    I  nion   of   Sunt!,    Air  Stock 

at    Cost    ...  ...  ...£:i::» 


..  i  \sb  on    Hand 


2fl     0     i 

a  in 


closed    envelopes  containing    Ballot    I  tnd   as 

a    result    of   OUT    scrutiny    we    find    t fiat    the    foO 

gentlemen   have   been   elected : — 

President:  Mr.  F.  Wartenweiler  (unopposed). 
Vice-Presidents:   Prof.   < '..   A     Watermeyer,    Messrs 

K.    \V.    Watson   and   I  '.   .1.    1  oa\ 

Hon.   Treasurer:    Mr.   J.    R.    Thurlow    (unopposed 

Members  of  Council : 


Dr.   A.  .1.  Orel  si 
Mr.    II.    A.   Wl 

Prof.    I.   A.   W  i 
Mi.    II     R.    Adam. 
Mr.    .1.    Watson. 

Mr    II    S    Me: 


Mr.    I".     II    Johnson. 
Mr.   A.   Whitby. 
Mr.  .1     A     W 
Mi.    I     II    Johnson. 

Mr    .1.  E.    lie  m  ts 
Mr.  A.   K 

Yours  faithfully, 


j   S.   Newton. 
■  n.  ei  -  Peri  .     I      M   ni-i'\ 

I    \      than 

The  Chairman:  I  am  sure  the  Society  is 
very  fortunate  in  having  Mr.  Wartenweiler 
as  it-  President  for  the  ensuing  year.  He 
has  -tatted  his  year  well  l>.\  giving  ufl  • 
papei     n  the  night  of  his  election. 

Mr.  W.  Wartenweiler:  |  should  lib 
express  m,\  sincere  appreciation  to  you  tor 
the  honour  you  have  conferred  upon  me  in 
electing  me  your  President.  It  shall  be 
ln\  utmost  endeavour,  with  the  a 
of  the  aide  members  whom  you  have  elected 
i  uncil,  with  their  |  i  ktion  and 
witli  the  I  ion  of  the  members  of  the 
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naintain   the   traditions  of  the 
•  arry  on  the  useful  services 
for  which  it  lias  been  noted  for  the  pasl  21 
■  s.     ( rentlemen,  I  thank  yon. 

Prof.  G.  A.  Watermeyer:  On  behalf  of 
the  Vice-Presidents,  I  beg  to  tender  you 
our  thanks  for  our  election.  You  have  d<  ue 
two  of  us  a  great  honour  in  re-electing  us 
to  this  position,  and,  on  behalf  of  the  aew 
member,  I  beg  to  tender  you  his  thanks  as 
well.  Of  course,  in  the  daily  round  of  our 
lives  we  are  not  able  to  give  all  the  time  we 
wish  to  the  duties  which  devolve  upon  us. 
but  we  shall  do  our  best,  and  I  hope  that 
with  a  little  consideration  on  your  part, 
you  will  find  we  are  nol   wanting. 

Ii  is  also  my  pleasant  duty  to  propose  a 
vote  of  thanks  to  the  scrutineers  in  the  c<  u- 
ducl  of  their  arduous  duti<  s. 

Mr.  E.  H.  Johnson:  Mr.  President  and 
gentlemen,  I  should  like  to  associate  my- 
Belf  with  Mr.  Watermeyer  in  thanking  the 
scrutineers  for  their  effi  rts.  One  or  two  of 
them  have  had  quite  a  lol  of  practice  in 
years.  1 1  [ear,  hear. )  I  should  also 
like  to  thank  von  on  behali  of  the  new  mem- 
b(  rs  <  t  <'■  unci)  for  ha^  ing  broughl  us  to  this 
urable  posit  ion.  Some  <  I  us  are  per- 
haps a  litl  le  stale  and  out  i  f  practice :  but 
1  can  promise  you  we  shall  do  oar  1.  \rel  besl 
to  maintain  the  high  status  oi  the  Society. 

Mr.  S.  Newton:  Mr.  Chairman  and 
gentlemen,  I  wish  to  thank  you  for  the  very 
kind  remarks  you  have  made  about  the 
scrutineers.  Some  of  us  go  a  long  way 
I  re»  llect  I  be  first  meeting,  although 
I  was  not  a  member,  in  189 1.  It  is  ;i  plea- 
sant < 1 1 1 1  \  to  come  in  this  time  because  we 
have  had  our  introduct ion  in  the  new  ( Hub, 
and  i'  is  certainly  something,  to  my  idea, 
th.it  we  should  advertise;  it  is  something 
like  .-i   home.     Although   1  am  ;it   the  other 

olid    (  I    l  he     lied    DOW,     1    Bhall    make    it     m\ 

dut\  to  advertise  it  as  much  as  possible.  I 
think  m\  friend,  Mr.  Thomas,  here,  the 
other  scrutineer,  and  I.  have  Bpent  most  "I 
the  a  fternoon  in  t  he  <  Hub  easies,  and  pai 

taken  of  :ill   the   g 1   tiling  you   can   gel 

her.  .  and  I  hope  to  be  able  to  turn  up  again 
in  twelve  tin  iilhs'  t  iim  to  do  the  same.  1 
thank  von. 


The  Chairman:   I   should  like  to  move  a 
hearty    \  -hanks    to    the    Honorary 

Auditors.    Messrs.    Alex.    Aiken   and   Carter, 
and  to  the  Honorary  Legal  Advisers,  M< 
Van  Hulsteyn,  Peltham  and  Ford,  for  their 
services  during  the  past  year,  and  t<    move 
that  they  be  re-elected. 

The  votes  of  thanks  and  re-election  were 
ed  to  unanimously. 


The    ballot    was    taken    for    the    election    o!' 

new  members,  and   the  following   were  de- 
clared unanimously  elected  :  — 

BlLBROUGH.  .I\MKS  FliW'ols.  P.O.  T5  >X  413.  Johan- 
nesburg. Managing  Secretary.  Rand  Mutual 
Assurance   •  '<>..    Ltd. 

Innf.s.  John.  P.O.  Box  1021.  Johannesburg.  Min- 
ing Engineer.     (Transfer  from  Associate  Roll.) 

oi'.Nli:  \l.   BUSINESS 

The  Chairman:  Thera  is  a  letter  here  fr<  m 
one  of  our  Past  Presidents,  Mr.  CuUen.  Ho 
writes : — 

16th    .May.    1921. 

I  wonder  if  you  can  supply  me  with  the  follow- 
ing missing  numbers  of  tin;  Journal,  via. : — 

1915.  Vol.  XV.,  Index. 

1916.  V.  I.  XVI..  X,,.  10. 

1919.  Vol  XIX  .  Index. 

1920.  V..!.  XX..  \e.  11. 

I I  I  can  procure  these  my  set  will  he  complete, 
and  if  thej  are  of  any  use  I.  propose  to  present 
them,  through  you,  t>  the  Scientifl  ai  d  rechnical 
i  lub  if  it  prop  si  a  to  feu  pa  a  library.  I  would 
deliver  them  f.o.b.  here,  and  the  only  charges  the 
Cub  would  have  tn  meet  would  be  freight  to 
I  in  ban  and  railage  up  Both  these  would  be 
small,  and  there  would  be  no  duty. 

-  _-,,!       \\  M    CULLEN 

I  think  it  is  exceedingly  kind  of  Mr.  Cullen 
to  offer  this  gift  to  the  Society.  He  is  one 
of  our  Pasl  Presidents,  and  at  one  time  was 
a  \ery  prominent  member.  He  has  also  been 
a  Co]  resp<  nding  Member  ot  Council  for 
many  yeara;   1   hope  his  good  example  "id 

llowed  bj  others,  and  that  the  Scientific 
and  'rechnical  Club  will  receive  more  uitts. 
The  Council  has  sent  him  a  letter  thanking 
him     tor    his    offer,    and    we    hope    that    the 

Dumbers  of  tin-  Journal  ho  asks  for  will  he 
easily  got  together. 


June,   1921. 


F.    H'„, 
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DISTRIBUTION  OF  GOLD  l.\   BANKET  ORE  I  I   OSSIFIED  I  I     DU<   ?B  WITH 
REFERENCE  TO   MILLING   AND  CYANIDING  0]  I 

M\     I'      WaRTI  \u  I  II. I  i: 


The    constituents   •  :'    the    banket    an 
the    associated    quartzite,    shale    and    dyke 

3,  which  ■■■  Qstitute  tin-  ore  treated  have 
been    described    by    a    number   of    in 

rs  :  the  •■:    -•  familiar  description  if 
haps  that  by  R.  Young,  in  the  book  entitled 
'•  The  Bai    el  th   \    1'.  Crosse  and  Dr. 

\Y.     A.     Caldecott     tit-alt     with     the     con- 
stituents of  the  milled  -     _ 
Lack  of  detailed  informati<  n  and  the  i 
sity    of    knowledge    on    the    subject    being 
brought    abreast     of    current    practice    led 
t*>    an     investigation,     the     main     features 

\  hich    I    shall   endeavour   to  put   I 
you.      It    was   begun   several   yea  - 
the     Rai  '1     Mines     Laboratory,     with     the 
primary  obje  ertaining  the  gold  dis- 

tribution in  the  ore  c<  ostituents  ol  the  pro- 
ducts into  which  the  comminuted  ore  is 
classified  after  amalgamation.  Since  then 
the  information  gained  by  the  method,  when 
applied  on  samples  from  different  mines, 
has  been  i  und  to  be  <  t  considerable  us.-  in 
■controlling  reduction  works  operations. 
Foi  the  purpose  in  view  it  was  thought 
that  if  a  clean  separation  were  made  be- 
tween the  pyritic  and  the  gangue  portions 
and  their  relative  gold  value  determined, 
the  information  sought  would  be  acquired. 
After  oreliminaries  with  Sonstatt  solution 
and  with  flotation,  the  latter  method  was 
decided  -  n  .-is  preferable.  Tests  were  begun, 
using  a  motor-operated  laboratory,  flot 
machine,  supplemented  by  panning  of  the 
tailing    '      31  iny   coarse    pyrite   and 

gold  which  had  not  been  lifted  with  the 
froth.  All  samples  for  flotation  were  ground 
t.    Dass  a  150  mesh  lineai  Bcreen. 

Various  flotation  oils  were  given  a  trial, 
the  combination  finally  adonted  as  the  i 
effective  being  •  ii'  oil  and  turpentine 

— in  a  circuit  acidified   with  sulphuric  acid. 

It     was    found    necessary     to     varj     the 
amount   of  ; » <  -  i  *  1   with   the  class  «  f  product 
treated.     A  final  washing  effect    in  ret 
to  pyrite,  was  secured  by  the  addition  oi  a 
fractional  quantity  tr  oil  tow  aid 

the  end  ol  the  flotation  agitation.  The 
separation  of  the  pyritic  portion  was,  by 
observation,  clean,  this  being  confirmed  by 
sulphur  determination  in  the  tailing,  which 

'Journal  oi  Ch.   Met.   and  M '»■/■    v '    N    '  • 

Vol.   IV..  1903-04,  paget  104  and  110. 

Transactions  of  in  t.  of  Mining  end  Metallurgy, 
Vol.  XIV     190405.     The  I  ■  ■     •   Banket 

Ore,   kn    W.   A.  Caldecott. 


■\    sulphur  oontenf   in  tei 
I    L6      1  •  S    and  0*08      I    - 
Perhaps   it   Bhould 
ceeding  that  this  paper  i 

it  claim  to  be  descriptivi 
ti<  n  tests  i  n  banket  ore,  although 
able  data   in  this  | 

tion  "id;.  means  in  <-\  tainu 

information  sought. 

gold,  m  '  1.  will  float  in  the 

frothing  the   pyrite,   unit 

wise  noted,  also  includes  this  gold. 

h-    incidence     was     ascertained    h 
tests      \     listinctioi    was  made  between  the 
argill  nd  the  siliceous  porti 

gue.      It   is  known  that   the  truly  argil- 
laceous i><  rtion  is  Bmall  at  the  mil 
central  district,  but  is  ini 
tivnie   Eastern    mines    by   the   inclusi<  i 

much    shale. 

■s-  ">  s  A.  and  />.-  The  first  data  wen 
rived  from  tests  on  samples  from  the  Fen 
Deep    Reduction    Plant.  were 

carried      out      in      two      serii  in 

which  the  agitation  and  frothing  was 
continued  to  an  extreme  extent  with 
the  object  of  insuring  a  clean,  pyrite 
tailing,  and  the  other  in  which 
flotation  was  carried  on  only  to  the  limit  of 
the  (dean  mineral  froth  stage,  the  i  biect 
being  to  obtain  a  clean  gangue  free  pj 
The  results  are  shown  in  tabular  f<  m  R< 
ferences  1   and  2  . 

IV  in  these  it  will  be  n<  ted  that  the 
argillaceous  and  siliceous  portion  of  the 
slime  residue  contains  the  greater  part  of 
the  gold  while    the    gold   in   the 

cyanide  pulp  is  found  to  the  extent 
in  the  p\  ■  bion.     In  Series  8.  1 1 

centage  of  pyrite  by   weight,  separated   by 
the    flotation    method.    dIus    Danning, 

ely   with   the    FeS      ■  ilculated 
En  in  sulphur  determinations.     From  a  studj 
of  tin-  record  it  is  evident  that  the  i:"\<\  in 
the  pj  rite  Dortion  i  f  the  slime  ch 
solves  readily  in  cyanide  solution. 

Further  tests  were  conducted 
on  a  sample  <  f  cyanide  pulp,  and  on  a 
sample  <  f  Band  charge,  and  th 

:••    fn  in    the    Vill  p    Plant 

It    will   be  Been    in   rei  •  the  cl 

that    thi  ui    the    cyai 

pulp  is  distributed  875    .  .Ml     and  11*  1 

tiveh     :  i     in 
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and  residue.,  gold  encased  in  the  siliceous 
matrix  v  determined  by  the  aqua  i 
method  I  Kef.  I).  It  does  not  appear  to  play 
much  of  a  part  in  the  residue.  It  the 
of  accuracy  In-  attached  to  this  method  of 
determination,  one  would  accepl  as  estab- 
that  the  cyanide  solution  penetrates 
the  ore  particles  and  dissolves  encased  gold. 
The  amount  <  I  gold  amalgamable  in  cyanide 
pulp  and  in  the  sand  charge  ( Ref.  3 
and  •">).  37*5  and  L9"  I  respectively,  varies 
with  the  grinding.  It  is  a  revelation,  and 
confirms  the  general  tendency  in  practice 
to  throw  more  responsibility  for  gold  recover} 
nn  the  cyanide  section  of  the  plant  and  less 
on  amalgamation.  In  considering  the  dis- 
tribution of  b  I.  pyrite  and  gangue 
I  Ref.  6)  it  will  be  observed  thai  the  first  two 
comprise  90*3     of  all  the  gold  in  the  ch 

Series  D. — A  comprehensive  -cries  of  tests 
were  carried  oul  mi  ,-i  City  Deep  sand  charge 
and  the  corresponding  residue.  Free  gold 
was    not    determined    in    this    series,    and    is, 

therefore,  included  in  the  pyrite  value. 
Under  pyrite  content  (Eef.  7  and  10) 
it  will  be  noted  that  the  per  cent,  ol  gold 
content  increases  considerably  in  the  gangue 
portion  of  the  residue,  e\  identlj  due  to  en- 
cased gold  (Ref.  8).  Grading  analysis 
( Ref.  9)  discloses  the  increase  in  gold 
percentage  content  in  the  coarser  gradings, 
comparing  the  charge  with  the  residue.  The 
large  amount  of  pyrite  l>\  weight  and  the 
importance  of  sold  content  in  the  minus 
200  mesh  grading  of  the  charge  (Ref. 
Ki)  le  significant,  especially  when  viewed  in 
the  li'-dit  of  improvement  to  extraction  «  o 
this  fine  pyrite  (Ref.  12).  All  the  in- 
fi  i  mation  under  "  distribut  ion  of  erold 
extracts  n,"  and  "  e> '  ract  ion  on  n.\  i  itic 
portion  "  I  Ref.  1  1  and  12)  points  to  the 
great  importance  of  Grinding  the  maximum 
amount  of  pyrite  and  gold  as  fine  as  possible 

i  ksa  the  200  mesh  at  least .  in  older  to 
obtain  the  highest  extract  ion. 

Uthough  this  has  been  accepted  as  an 
axiom  by  many  workers  in  this  held,  it   is 

the    aim    of    thiB    paper    to    so    illustrate 
visualise  it    that    it    will   hec:  me    a  ieih\.  P,  all 

those  interested.     From  a  practical  metallur- 
gical standpoint  this  investigation  points  to 
this  one  significant  fact  of  the  oeed  foi 
n limit  ion  of  the  pyrite. 

The  importance  ot  careful  classifical  i  n  and 
tube  milling  follow  3.  lit  he  classifiers  do 
net  return  the  200  meBh  pyrite  and  free 
gold   i"  the  t.ube  mill  irther  grinding 

then  the  plant  is  indeed  handicapped.    On  the 

of  I  hi    extreme  Eastern  district  the  ap- 


plication of  this  maxim   is  of  the  greatest 
importance. 

The  Chairman:  1  have  much  pleasure  in 
proposing  a  verj  Iieartj  vote  of  thanks  to 
Mr.  Wartenweiler,  our  new  President,  for 
his  very  interesting  and  able  paper.  I  think 
we  all  knew  that  a  great  proportion  of  the 
gold  is  associated  with  the  pyrite,  but  it  is 
rather  wonderful  to  see  that  so  much  is 
contained  in  this  small  proportion  of  between 
two  and  three  per  cent,  ot  the  total.  This 
paper  must  have  entailed  a  great  deal  of 
work,  and  is  novel  in  that  flotation  has  been 
carried  out  on  the  banket  for  separation. 
The  accumulation  of  data,  the  putting  the 
together,  and  getting  all  these  diagrams 
drawn  out  is  no  small  task,  and  I  think  we 
owe  a  debt  ot  gratitude  to  the  author  lor 
bringing  this  subject  forward.  It  ought  to 
lead  to  some  valuable  discussion. 

Mr.  H.  A.  White:  1  have  very  much  plea- 
sure in  seconding  this  vote  ot  thanks,  and  1 
congratulate  the  Society  on  receiving  from 
the  corporation  which  Mr.  Wartenweiler 
represents,  some  of  the  details  of  the  work 
ot  which  no  doubt  so  much  has  been  carried 
out  in  the  past.  This  is  a  sample  of  it  ;  the 
sample  is  good;  we  should  like  seine  mole 
of    the    bulk. 

There  is  one  thine  one  would  like  to  re- 
mark on  in  connection  with  experimei  I 
this  kind — that  is,  that  on  the  whole  of  the 
lleet  we  are  really  conducting  large  scal< 
experiments  every  day ;  hut  when  we  get  the 
results  and  turn  them  into  the  form  of 
statistics,  We  find  the  usual  destination  <t 
these  statistics  is  burial  in  the  Head  Office; 
t  hey  are  not  collated  and  pr<  sented  in  such 
a    form    thai    profitable   deductions   can    he 

made.       For   instance,   on    the    East    Rand,   as 

Mr.  Wartenweiler  points  out,  this  attention 
to  tiiier  grinding  will  possibly  turn  out  to 
he  of  greater  importance  than  even  on  the 
Central     Hand     Mines.       We    have    several 

mines  working  on  the  I'd  East  Hand;  why 
do  we  not   know  what   is  the  exact   co-relation 

between  percentage  of  minus  90  and  grade 

in  final  pnln.  and  the  actual  extractions  ob- 
tain I '.'  [f  statist  ics  ot  the  kind  w  ere  pre- 
pared we  sh<  tild  find,  although  theoretically 
we  should  get  n  certain  result,  vet  in  actual 
practice  many  things  intervene  thai  the 
s  pai  tl  v  obscured,  and  the 

final  r  -  dt  m-iy  not  I jcact'y  what  we  are 

1  mple,   hist   month   we 

pul)1;<hed   in  our  .Tnuni  il  an    analysis  i 
on    1  he    East     Hand  :    \  i  u    find    there    nickel 
sulphide,    pyrrhotite   ami   arsenic   sulphide; 
tlie  more  finely  you  grind  these  deleterious 
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Meyer  &  Charlton  Gold  Mining  Co.,  Ltd. 

(iin 

Dividend  No.  63 


'TICK    IS    HEREBY    GIVEN    that    a   Dividi 
per    Share,    free    of    Union     I  1     \,    has    been  tided 

30th   June.    1921,    :  ivable   to   all    Shareh  and   to    : 

to  Share  Warm;  irer. 

Warrants  in   payment   of  thi    Dividend    will   1..-  issued    to  European   8 
and  to  South  African  SI 
Head  Office  of  the  London  Transfer  Lists  to  30th  June,   1921. 

Holders  of    Share   Warrants   to    Bearer    will  .  Qpupon   \ 

at  any  of  the  undermentioned  offices  of  the  Company: — 
Head    Office,    General    Mining    Buildings,    Johani 
ndon  Office.  170,  Winchi  - 

ipona  must   be  left   for  four  clear  d  ination,  and    m  i    any    day   aftt 

August,  l" 

The  Transfer  Registers  of   the  Company   will   !».•   closed    from    the    1st    to   the    9th   July,    1921,    both 
inclusive. 

Bj   Order, 

J.  V.  BLINKHORN, 
General  Mining  Buildings,  'ary 

hall  Square   (P.O.    Box   1173), 
•Johannesburg. 

20th  June.  1921. 


Van  Ryn  Gold  Mines  Estate,  Limited 

(Incorporated  in  thk  Transvaal.) 

Dividend  No.  35 


NOTICE   [6   HEREBY  GIVEN   thai  declared    s   further   Dividend   of    S 

and  One-half  percent.   (7£%),  equal  to  One  Shilling  and   Si                                                      of    [ncomi                  .king. 

together  witn  the  Dividend  ol    3  d  in  Januarj    last,  a  total  of  15%  for  the  financial 
ending  the  30th  June,  1921. 

The  Dividend  now  declared   will   be   payable  to    ill  Shareholdi  ed  .it  the  30th  June,  1921      l>i\ 

nits  will  be   posted    from    London    to   Shareholders   on    the    Bui  on    the    26th    July,    and    t.> 

Shareholders  on  tin-  South   African   Register  from  Johannesburg   at   the  beginnii  just. 

Holders  of  Share  Warrants  to  Bearer  must  35: 

In  London  at  the  registered  office  oi   the  I  170,  Winchi 

Th.-  (  nii|>ons  n i u - 1   be  left  foi 

The  Books  of  the  Company  will  be  closed  from  ;;  he  15th  duly.   1921,  both  days  indu 

r..   Order, 

i    V    BLINK  HOI 

■■'■    Mining    Build-  "/ 

hall   Square    |  P.O.    Bos    117-".). 
Johannesburg, 

20th  June.  1921. 
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Portable  Amalgam  Safes. 


— 


.  .^ 


We  specialise  in 

Stamped  Steelware 

and 

Mi  e    Enamelware 
for  .  . 

THE  MILL, 
CYANID  E 
and  ASSAY. 


M.  J.  ADAM  &  C0.,L  D 

P.O.  Box  348.  Phone  5984. 

JOHANNESBURG. 


W.    H.    BATTEN 

(Late    BATTEN   &   EDGAR) 

The    Rand    Boiler,    Tank 
and  Iron  Works. 


Trucks,  Steel  Cyanide  Tanks, 

Chimneys,  Cones,  Skips  and 

all   Mining  Plate  Work 

A    SPECIALITY. 


Removed  to  New  Works :  ALBERT, 
GOLD,  DURBAN  &  NUGGET  STREETS. 
Block  of  Stands  at  Back  of  Old  Works. 

City  and  Suburban, 

Johannesburg 
Phone  877.  P.O.  Box  3960 


Patent  for  Sale 
or  License.   . 


PATENT  No.  696/1918 

for  Decolorizing  and  Purify- 
ing Agents  and   Methods  of 
making  the  same. 


The  Proprietor  of  the  above  Patent 
desires  to  make  arrangements  to 
meet  the  requirements  of  the  public 
for  theinvention  and  for  the  purpose 
to  grant  licenses  under  the  patent  or 
to  sell  the  patent  on  reasonable 
terms. 


Communications    in    the    fust  instance    should    be 
addressed  to : — 


D. 


CO. 


M.    KISCH    & 

Patent    Agents 

National  Mutual  Buildings,  JOHANNESBURG 


When  writing  or  talking  to  Advertiltrt,  kindly   m-  ntion   this  Journal. 


Jane,   1921.  F.    tVaftcnuriler—I>i.striL 
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substances,  the  more  likely  are  they  to  do 

injury  to  your  solutions.  Thai  is  one  of  the 
little  things  thai  may  happen.  The  co-rela- 
tion between  finer  grinding  and  increased 
extraction  is  uo1  perfect,  because  while  you 
are  doing  whal  is  good,  liberating  the 
from  t  he  p\  rite  and  the  silicious  matrix,  at 
the  same  time  you  arc  doing  something 
which  is  injurious,  and  in  practice;  theref(  re, 
you  have  to  find  a  working  balance.  I  make 
these  statements  as  a  plea  that  all  rec 
of  this  kind  which  are  in  existence  should 
amined  from  a  statistical  poinl  i  t  view, 
to  find  out  what  effect  we  are  actually  get- 
ting   from     putting     into     practice    theories 


which  we  come  down  to  this  Societj  and  so 
glibly  announce.  1  have  very  much  pleasure 
in  seconding  the  vote  oi  thanks  to  Mr.  War- 
tenweiler  tor  his  very  able  paper. 


SYMPOSIUM  :  MINERS'  PHTHISIS. 


Mr.  Alex.  Richardson:  The  E<  rmation  of 
dust  in  drilling  would  he  almosl  entirely 
nted  if  a  rotary  type  of  drill  could  he 
substituted  for  the  presenl  noisy  dust-creat- 
ing types.  Such  a  machine  would  certainly 
he  preferable  hygienically,  and  in  all  likeli- 
omerciallj  to  anything  at  presenl 
on  the  market  :  and  it  seems  strange  that  its 
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Associated  Scientific  &  Technical  Societies  of  South  Africa 


CONDENSED  PROCEEDINGS. 


The  1st  Annual  General  Meeting  of  the  A  I  Scientific  and  Technical  Son, -tits  was  held 

at  100,  Fox  Street,  Johannesburg,  on  Wednesday,   Kith  February,  1921,  at  7.30 

Dr.  A.  -I.  Oreustein  (Vice-President)  was  m  the  chair,  ami  To  members  were  present. 

The  report  and  accounts  foi  the  period  ending  31st   December,   1920,  vrere  adopted. 

Dr.  A.  J.  Orenstem  was  unanimously  elected  President,  and  Messrs.  l.  \Y.  Kirkland  and 
D.  M.  Sinclair  were  unanimously  elected  Vice-Presidents  for  1021    L922. 

Mr.    Reg.   Saner  was  re-elected  Bon.  Legal  Adviser  for  the  year. 

Messrs .•  Wilson  &  Tucker  were  elected  Auditors  for  the  year,  their  remuneration  to  be  feed 
at  next  Annual   Meeting. 

The  question  of  establishing  a  bar  was  thoroughly  threshed  out,  and  it  was  finally  agreed  that 
the  licence  be  applied  for. 

H.K.H.  Prince  Arthur  of  Connaught  was  elected  Hon.  Member  during  his  period  of  office,  and 
Sir  Lionel  Phillips,  Sir  Evelyn  Wallers,  and  the  Past-President,  Mr.  Percy  Cazalet,  were  elected 
Life  Members. 

The  proceedings  terminated  with  a  vote  of  thanks  to  the  Chairman  and   Past -President. 


Scientific  and  Technical  Club. 

lOO,  FOX  STREET,     JOHANNESBURG. 


The  Club  is  now  under  the  management  of  Mr.   P.  BOULTON,  late  of  the  Rand  Cluh  and  the  "Cecil.'' 

A  special  feature  is  made  of  the  catering  service,  especially  morning  and  afternoon  teas. 

Hot  and  cold  lunches  will  be  served  in  the  Dining  Room  from  12-45  to  2  p.m.  at  the  following  charges  : — 
HOT        ...        Table  d'Hote  Lunch        ...        26 
COLD      ...                „        „        „              ...        2/- 
GRILLS...         A  la  Carte from  2/- to  2/6 

Morning  and  afternoon  teas  will  be  served  in  the  Lounge  on  the  ground  floor,  where  light   lunches  can   also  be 
obtaitied. 

Tea  or  Coffee  with  Cut  Cake,  Scones,  Biscuits  or  Brown  and  White  Bread  and  Butter     ...         6d. 

With  Fancy  Cakes,  Buttered  Toast  or  Toasted  Buns       ...  ...  ...  ...         Qd. 

Assorted  Sandwiches  with  Tea  or  Coffee  ...  ...  ...  ...  ...         1/6 

Fruit  Salad  with  Cream,  Bread  and  Butter,  Tea  or  Coffee  ...  ...  ...         1/6 

The  Club  will  be  open  from  9  a.m.  to  1 1  p.m.  on  weekdays,  and  from  12  noon  to  9  p.m.  on  Sundays. 

Dinners  may  be  obtained  by  giving  the  Manner  notice  before  ">  p  m.  on  the  day  before  required.      For  the   pre- 
sent,  dinners  will  be  served  only  to  paities  of  not  less  than  six,  at  charges  which  can  be  arranged   with   the   Manager. 

A  Liquor  Licence  lias  been  granted,  and  the  Club  Bar  was  opened  on  the  4th  July. 

Dances,  etc.,  can  be  arranged  for  through  the  Manager  for  evenings  when  tin-  Club  is  not  used  for  Society 
Meetings. 

Members  of  the  Associated  Societies  are  particularly  requested  to  patroni.-e-th^  Club  and  the  Restaurant,  SO  U 
to  ensure  the  success  of  the  undertaking. 

H    A.  G.  JEFFEEYS, 

Secretary. 
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showing  Betts 

Journal  Lathe 

working  on 

outside   Journals 

of 
Coach  Wheels. 


J3CttS      Heavy  Duty 

Machine    Tool 


Lathes 

various  types  and  sizes 

Boring  '3D  Turning  Mills 

vertical  and  horizontal 

Boring  Machines 

horizontal 

Planing  Machines 
Slotting  Machines 
Milling  Machines 
Sole  Agents: 


THE    BETTS    MACHINE    COMPANY  has  been  in- 
timately   connected    with    the    development    of 
heavy  duty  Machine  Tools  for  over  60  years.    It 
is  an  organisation  controlled  by  the  most  experienced 
designers  of  this  class  of  machinery. 

Every  machine  is  built  with  a  wide  margin  of  strength 
and  power,  and  every  feature  to  expedite  the  perform- 
ance of  the  work  has  been  embodied.  Betts  Machines 
will  give  you  satisfaction. 


S.  Sykcs  '3D  Company,  Ltd. 


P.O.  Box  2303.  (Incorporated  in  Rhodesia) 

SOUTHERN  LIFE  BUILDINGS 

Telegrams :  "  Psyche." 


'Phone  2190 

JOHANNESBURG 


1921. 
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discovery  has  been  left  in  charge  of  the 
intermittent  enthusiasms  of  inventors  in- 
stead of  having  been  encouraged  by  a  well- 
sustained  research.  The  lifficulty  of  finding 
a  boring  bit  capable  of  penetrating  hard 
quartzite  at  a  r<  as<  liable  rate  and  cost  lias 
-d  far  proved  insuperable;  but  with  the 
growing  command  over  materials  and  their 
•  be  problem  is  becoming  less  and  less 
f<  i  midable. 

Mr.  Lionel  Earris  attributes  the  shortage 
of  trained  mining  assistants  <  □  the  Rand  to 
miners'  phthisis,  the  fear  of  contracting 
winch  is  largely  responsible  for  deterring 
young  South  Africans  fr<  m  adopting  mining 
as  a  career,  and  is  of  the  opinion  that  a 
somewhat  analogous  state  of  things  exists 
in  other  countries.  As  far  as  Cornwall  is 
rned,  the  demand  for  mining  school 
training  is  particularly  strong,  and  the.  fear 
of  possible  injury  to  health  through  follow- 
ing the  profession  of  a  mining  engineer  docs 
not  seem  to  exercise  any  adverse  influence. 
There  would  be  no  dearth  of  trained  assist- 
ants on  the  Rand  if  the  custom  of  other  min- 
ing field-  were  followed.  Among  the  fourl  sen 
countries  to  which  Camborne  students  have 
in  recent  years,  South  Africa  occupies 
only  tenth  nlaee  in  order  of  attractivi 
The  reason  for  this  avoidance  of  a  great 
mining  Held  is  that  other  countries  guarantee 
;i  period  of  employment  of  from  eighteen 
months  to  three  years,  and  travelling  ex- 
penses to  the  mine,  while  South  Africa  does 
not.  One  can  hardly  expect  young  fellows 
to  spend  6100,  or  so,  in  going  out  to  look 
for  problematical  employment,  with  the  off 
chance  of  being  turned  down  by  the  l'hthi-i-. 
Board,  and  having  to  spend  another  £100 
to  .jot  back.  If  South  Africa  is  really 
anxious  to  obtain  recruits  for  its  nunc  staffs, 
a  little  imitati-  n  of  the  procedure  followed 
in  other  i  ountries  will  soon  produce  them. 

THE  IDEAL  MINING   LAW. 
Bv  C.  J.  Gray. 


[Printed  in  Journal,  September,   1920 


REPLY    To    DISCUSSION. 


There  is  htt  le  to  he  -aid  beyond  thanking 
those  who  have  joined  in  the  discussion  on 
my  paper.     In  that   paper  I   limited  myself 

•  nsideration    of    principles,    and    I 
which  I  advocated  appear  to  have  been  ac- 
cepted    us    good.      Mr.    du    Toit,    however, 
differs    Blightly    in    one    respect.       He    woidd 


greater  discretionary  power  to  officials 
than   seems   to   me  d.  au  In   the   pios- 

pecting  and  development  stage  he  considers 
the  most  reasonable  labour  condition  to  be. 
that  work  be  done  t«.  the  satisfaction  «  t 
some    responsible    official;    be    says    that, 

while   a   mine   is   in   a   state  of  infancy,    it    is 

\,i-\  necessary  that  the  conditions  oi  title 
he  elastic,  and  that  such  elasticity  is 
exercised  by  granting  the  (dicer  cha 
with  supervision  wide  discretion.  Section 
VI]  iei  of  my  paper,  while  recognising  that 
some  discretionary  power  must  he  given, 
states  that  the  discretionary  powers  of 
officials  should  he  very  limited,  and  should 
in  IP:  ease  Lessen  security  of  t die. 

It  is  natural  that  an  official  with  con- 
fidence in  his  own  integrity,  knowledge,  and 
ability,  should  wish  for  a  live  hand  so  that 
he  may  do  what  appears  to  him  host,  and 
equally  natural  that  the  man  whose 
individual  interests  or  aspirations  are 
checked  by  some  hard  and  East  provision  of 
a  law  should  desire  that  the  human  element 
come  into  play;  but  there  is  another  side 
to  the  question.  Though  an  all-wise  and 
benevolent  autocrat  is  a  desirable  ruler,  all 
autocrats  aie  not  benevolent,  and  no  auto- 
crat is  all-wise.  Mining  officials  are  no! 
without  exception  perfeel  in  knowledge  and 
virtue  and,  further,  they  often  are  not  given 
credit  for  that  knowledge  and  virtue  which 
the\  really  possess.  If  personal  administra- 
tion is  to  succeed  it  must  lie  not  only  good, 
but  generally  accepted  as  good. 

To  my  mind  it  is,  on  the  whole,  better  t<> 
waive  much  of  the  advantage  obtainable 
from  discretionary  powers  in  order  to  obtain 
the  certainty  and  security  given  by  a  definite 
law.  The  law  should  be  carefully  framed 
so  as  to  ride  very  lightly  <  n  prospecting  and 
(|e\e'onnient,  but  it  should  be  as  definite  as 
possible. 

CEMENTATION    OF   Till'.    SUBSTfl  \  Y\ 

nb  THE  MAZOE  T>\M   RETAINING 

WALL 


Bv  "Dr.  G.  A.  Voskule. 


(Printed  /'»  Journal,  November,   1920.) 


REPLY  TO   DISCUSSION 


At  a  meeting  of  your  Society,  held  on  the 
16th  April,  L921,  Mr.  Weston  raised  the 
question  oi  mixing  Band  with  the  cement 
for  injection  into  the  rock  of  the  Mazoe 
Dam  foundations,  thereby  saving  a  con- 
siderable amount  of  cement       I   might   point 
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out  that  the  figure  610,000  was  the  total 
cost,  including  purchase  of  plant,  diamonds, 
etc.  However,  the  principle  remains  the 
same  whatever  the  cost. 

Mr.  Toombs  replied,  giving  tie 
why  a  mixture  was  no1  used,  which,  in  fact, 
is  what  happened  when  we  tried  to  use  a 
mixture  in  this  case.  When  we  have  a 
ease  where  the  spaces  are  larger  and  the 
mixture  travels  directly  into  them  wit! 
having  to  pass  along  fine  or  small  fissures 
to  reach  the  larger  cues  we  do  use  mixtur  • 
with  advantag 

I  hope  your  Society  will  grant  me  the 
opportunity  at  gome  future  meeting  of  laying 
before  you  a  description  of  some  very  in- 
teresting, and  hitherto  unattempted  work, 
which  we  recently  carried  out  successfully 
on  the  Reef,  using  I'm-  injection  mixtures  of 
slime  and  cement . 


CHEMICAL    METHODS    OF    DE-AERA- 
TION OF  WATEB  SOLUTIONS. 


Bv  H.  A.  White. 


Mr.  H.  A.  Whiie:  As  there  was  so  little 
discussion  on  my  paper,  it  decs  not  call  f(  r 
any  extended  reply  on  my  part.  I  only  wish 
to  thank  Mr.  Stevens  and  Mr.  Wartenweiler 
for  their  contributions,  and  to  take  this  op- 


portunity of  informing  the  Society  that  a. 
Sub-Committee  ot  the  ( louncil  of  the  Society 
has  been  formed  which  will  receive  any  sug-i 
ons  for  researches,  any  application  tor 
funds  in  connection  with  researches — a  Suh- 
Committee  of  which  I  happen  to  have  the 
honour  to  be  a  member.  I  thought  this 
would  be  a  suitable  opportunity  to  mention 
this  matter  because  no  doubt  there  are 
several  difficulties  with  which  men  working 
on  the  mines  are  familiar,  and  on  which  they 
would  like  to  have  further  light,  and  i  □ 
which  it  would  he  ot  importance  to  the  in- 
dustry and  the  country  they  shouM  have 
further  light. 

Mr.  F.  Wartenweiler:  I  would  like  to 
move  a  vote  of  thanks  to  our  retiring  Pre- 
sident, who  is  unavoidably  absent.  Mr. 
( 'hilt  in  devoted  a  great  deal  of  his  tin 
the  interests  of  the  Society;  he  was  very 
keen  in  what  he  did,  and  was  very  loath  to 
leave  before  his  term  ot  office  expired.  I 
move  a   v.  >te  ot   thank:-  V  i  Mr.   Chilton. 

The  Chairman:  Our  next  meeting  will  be 
on  the  17th  September  next  ;  there  will  be 
two  months'  recess.  The  Journal  will  he 
published  a-  usual.  I  believe  we  have  a 
paper  for  next  month,  and  I  h<  pe  something 
will  he  forthcoming  for  August  and  future 
months. 

The  meeting  then  terminated. 


TIN'.    SOCIETY'S    HOLE    OF    BONOUE. 


THE    GBEAT    WAE,    L914-1919 


The  following  is  the  List  of  Members  and   Associates  who  have  served: — 

KILLED  OB   DIED  i>N    ACTIVE  SKRVK  K 

Lieut.  M     8.   B.   Archibald,  Royal  Engineers. 

Lieut.   ('.    v.   Bruce,   Royal   Engineers.     (Killed   in  action,  France.  28th  March,  1918.) 

Lieut.  T.   E.   Clesham,   Royal   Engineers. 

Lieut.    W.   J.    N.    Dunnachie,   a    funnelling    Company  of  the  Royal   Engineers.       (Killed  in  action  in 

E  ranee,  24th  April,   L916.) 
Lieut.    A.    I.'     Flynn,    Natal    Carbineers. 
Lieut.   William  Godfrey   Froude,   I). CM..  Imperial  Light   Horse.      (Killed    in   action   during  Rebellion 

in    the    Western    Transvaal.    25th    Nu\..    1914.) 

Lieut.    Frederick    Niven    Gerds,    176th    Tunnelling  Company,   Royal   Engineers.     (Died  from  gas  jmus 

oning,   France,   2nd  June,    1915. 
('apt.   J.    V.    HarriB,   M.C.,   (ape   Corps.     (Killed  m    Palestine) 
('apt.  c.    K.    Digby  Junes.     (Died   of  pneumonia  in  Russia). 
Lieut,   B    A    Johnson,  formerly  Private,  5th  Batt.,  The    Buffs. 

Lieut.    A.    I).   Johnson,   2nd    South   staffs.     (Killed  in   action,,    25th    September,    1915). 
Lieut.  William   Nicklin,  2nd   Batt,  special   Brigade,  Royal   Engineers.     (Killed   in  action,  August  24th, 

1916. 
Major    W.    11.    Pickburn,    South    African    Heavy  Artillery. 

William       Harry       Povpton,      27th       Batt.,       Australian      Imperial      Knives.         February,      1915. 

Capt.    R.   W.    Robinson,  5th   Royal   Irish   Fusiliers.        (Killed    in    action,    Dardanelles,    15th    August, 

1915) 
Lieut,   c.    Simps..!,.   Jr.,   18th   Durham   Light    Infantry,     (Killed  in  action,  Flanders,  4th  July,  19io) 
D.    W.    St,,  |       i    in    France,    1917). 

Lieut. -Col.   1'.  J.   Trump,   D.S.O.,  Croix-de-Guerre,    Capt.,    1st    Monmouth    Regt. :    Lieut. -Col..    South 

Steffi 
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7  qf  Honour. 
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A.l  er,    II.    W.j   2nd  -Lieut..    Royal    I 

Allen.  D.  1. ..  Rand  Rifles. 

Anderson,  W..  Oct.,  9th  >  A     Infantry. 

Andrews,    Alan    A..    Nov..    2nd    S     A      11 

Arkeil,    i>.    J.,    Gunner,    ',.'.  d    Siege    Battery,    S.A 

Heavy  Artillery. 
Aymard,  M.,  Lieut..  Royal  Air  F 
Atkins oi     1-     R     3rd  9  A    Infantry. 
Balfe.    M.    F..   3rd   S  A     1;  I  11 ll 
Ball.  H.  Standish,  Major,  Asst.   [napector  of   M 

q  |(  \>       i  mee    mentioned    in 

despatches.     Awardt  d  I ».  B  E 
•t.  R.  1...  Lieut..  1st  S.A.   H'  i 

■  ...     Lieut..     Nigerian     Regt.,     West 

Afriean  Frontier  Force 
Baumann,  Max,  Naude'a  S  outs. 
B  sardwood,  -1     P.,  Mechanical   I  ransport. 
i:        |,    B.,  Lieut..  Royal  Air  E 
Bluett.    H.     A      N.,    2nd  Lieut..    182nd    Tunnelling 

Co     Roval  Engineers. 
Bolith...    E.   J-,   S.A.    Me  heal   Cups. 
B    j      ,      A       g  \      Motor    Despat  h    Riders    >  o. 

'  Awarded    D.C.M. 

Burt.    \V.    Maxim    Gun     Section,  Umon   oi    S.A 

F(  >rces.  . . 

Bulman,    C...    Lieut..    S.A.    Service  <  orps,     Mol   i 

Ti  ins  „ 

Caddy    J     P      Australian  Expeditionary  Force. 
Cockbwn.  P.  A..  Lieut..  Rc-yal  Engineers. 
Polling    W    L  .  Imperial  Light   Horse. 

./  e.  P.  JanP,  Capt.,  170th  and  176th  Tunnel 

ling  (■„:*.  Royal  Engine 

.,,„.  E.  H.,  Lieut.,  381st  Battery.   Royal  Field 

Artil'e'v.       158th      Brigade.         Mentioned       in 

despatches. 

Dakin,  N.  W.,  10th  S  A.  [nfantry. 

Deaiey,  .1.  G.,  Lieut.,  12th  S.A.  Infantry 

Detmiaon,  J.   A.    2nd  Lieut..  Royal  Garrison  Artil- 
lery. ,  _ 

Dick-Cleland,  A.   F.,  Capt  .  Royal   Engineers. 

Dixon,  clement.  Rhodesian  Reserve  Force. 

Dixon,  J.   M  ■  1st  S.A.   Horse, 
in,    H.   F. 

Donkin    W.,  Sergt.,  2nd  Rhodesian  Regt. 

5ht,  -I     -I  ■   Major,  Acts.   Provost-Marshal   and 
c.im.   Commandant,   G.H.Q.     Twice  mem 
i„    dec  awarded    Military    doss:    Che- 

valier de  I'Ordre  de  Leonold  II. 

Filley,   0.    D..   Lieut.,    Royal    Engineers.     Awarded 
Military  I 

Fox.  <:.  C,  Major,  Transvaal  Scottish. 

i     G.,  Capt.,   L76th  Tunnelling  Co.,   Royal 
Engii 

i :  ibb,  J.   A.   P.,   Lieut  .  Royal  Engii 

Gilbert,  T.  W.,  Lieut..  Royal  Garrison  Artillery. 

Gilchrist,  I)..  Capt.,  258th  Co.,  Royal   Engim 

dill.    H.    W.,    3  L    Medical    Corps    (Sanita 

tion). 

Gow,    i;     A  .    Engii ring    Branch,    New    Zealand 

I  ■  peditionai  5    I       ■ 

Graham,  W.  II  .  Jan  .  Rhodesian  Plat ,  3  d  Batt., 

King's   Royal    Rifle..   80th    Brigade,   27th    Division 
(France). 

I.    A      Rand  Rifles. 
Halford,    F...    Jan.,    Trench    Mortal     Battery,    12th 

don. 
Harrison,  M.  J.,   Empt    al  Light   Horse 
Heatlev.   W.    B  -  Q  M    Bergl      7th  -  A     Infantrj 


Irvine.   Dr.   1.    I  •  .      ipl  .  8   \     Medical  <  lorps. 

ys,  H  A.  G  .  i  apt. .  Ea  -'  Africa  P  ly  ( lorps. 
\  urded  O.B.E.;  Chevalier  de  I'Ordre  de  la 
Couronne  mentioned    in   despatches. 

John,  W.   K..   Lieut..  S.A.   Aviation      u-pa. 

Johnson,  Dr.  J.  Pratt,  Major,  S.A.  Medit  d  c. 

Lakeland,   W.   •)..   Lieut..   Indian   Ann\    I: 
( )th, 

Lath'bury,  F.   II. .  Capt.,  Royal   I 

Leyson,   I.     I      B.A.  Medical  Corps. 

Lloyd,  J.  .1..  Tpr.,  East  African  .Mounted  l:  :' 

L  \     \      Me  banical  Transport. 

Lot  kh  irt,  1     I. 

Mance,  J  l  apt.,  Deputy   Aast     Dire  toi  oi  Rai 

way  Transpo  tati<  n   i  It. 
Mires.  W.   II..  Imperial  Light  I! 
Marks.     L..    2nd-Liei.t..     Special     Brigade,     El 

E  n  g  i  • 
McAlpine,    II      S.A.    Heavy   ArtilL 
McPadden,  J.  F.,  Capt.,  New  Zealand  Expeditionary 

Fi  irce. 
Nettleton,  S.,  Lieut.,  Royal  Engineers. 
New,  W.  S  .  2nd  I.     it      Royal    Eng 
Newbery,   J.    W.,    Major,    I!  itiah   Militarj    Mission 

t     Siberia.     Awarded  Militai 

Nicholaus,    R.    ('.,    Major. 

Nissen.       P.       X..       Lieut. -Col..       Roval       Engii 

Awarded  D.S  0. 
Ordman,   D.,  Met  hanical  Transport 
Orenstain,  Dr.  A.  .1..  Col.,  Actg.  Director  of  Mi 

Services,   South   Africa.     Awarded   C.M.G, 
Pam,   Edgar,  Lieut.-Col.,  Royal  Bngu ra,  attached 

to    G.H.Q.,    Army    oi    the    Rhine,      Awarded 

O.B.E. 
Paterson,    G.    S.    Capt.,    Royal   Garrison    Artillery; 

subsequently  transferred  to  Royal  An    I- 
Patterson,    P.    F..    Cant,    and    Adjutant.    7th    But.. 

York     and     Lancastei      Regt.       Mention 

despatches. 
Pearce,   J.    W.,    Lieut..    Natal    Light    Hi 
Phillips.    F.    1)..   Capt.,  8th   Royal    Berkshire    Regt. 

A  ■  arded  Military  Cross. 
Pitt,  C.  K..  Capt.,  Tunnelling  i'"..  Royal  Engineers, 

Awarded    Military  I 
Porter,   R.   A.,  2nd  Transvaal   Scottish. 
Pryce,    L..    2nd-Lieut.    and    Observer,    Naval    Kite 

Balloon  Section,  Royal  Air  Fo 
Pryor,    Thos.,     Capt.,     Indian     Armj     Reserve    of 

Officers.       Awarded    D.S.U 

P    ce,  W.  S.  V.,  Miscellaneous  Trades  I 

Rahone.    P..    Lieut..   Roval   Fnginesrs. 

Railton,  R..  Royal  Air  Force. 

Reed,      Win.,      Lieut.,      Special      Brigade,      Loyal 

Engineers.     Awarded   Military  <  i 
Reynolds,  A.   E.,  Roval  Flying  Corps  (Bast  Afri  a 
Richardson,  W.  P.,  Botha's  Light  II 

B  H.     R..    Capt..     i 

3rd     grade,     attached     to     G.H.Q.       I 
\  trarded      Military      Cross;      t  roix  de-Guerre 
Bel 
Robertson,    J.    R.    II       Lieut.,    Kolai    Gold    Fields 
Volunteers. 

Sale.     G.     G  R  I  Awarded 

D  -  0     md   M  ' 
8im,  A     Malcolm,  Lieut..  Royal  Engineei 
Simpson.  !■     L     Lieui  .  Essex   Yeomanry. 
s  trith,    G     Hildit  k.    Lent  .    ]  ■     rrai 

s  W    Afrit  a  |  :  subsequently  Head  t  I  tht    I 

nical  Section.  Food  Production   D  pi     (Board  oi 

Agriculture  .  London. 
Solomon,  I.  .  I  opt.,  177th  Co     R      i    Engi 
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Spence,  A.  G.   B.f  9th  S.A.   [nfantry. 
Stephens,   A.    II..  Rand  Rifles. 

p]       ..    II  .  8.A.    Heavy  Artillery. 
Stokes,    R.    S.   G.,   Lieut.-Col.,  Controller  of   .Mines, 
Firsl    Army  (I  1919.  with  North  Russia 

E      (ditionary  Force  as  Col.,  I  .U.K.     Awarded 
I     -  0.,   cr.Jv.   and    M.C. 

L.  A.  K..  Major,  Royal  Engineers, 
tiburne,     U.     P..     Lieut.-Col.,     Seaforth     High- 
landers. 
rhomas,    il..    Aug..    1914,    .Motor    Transport    Corps 

(Easl   At 
Thomas,    Win.,    Lieut.,    Kolar    Cold    Gields    Volun 

Thomas,    II-    T.,    Lieut.,    Kolar  Gold    Fields   Volun- 

Thorpe,   \\ .    E.,   Pte.,   S.A.   Medical   Corps 
Tredgold.    R.    IK.    Kient..    Kind's   African    Iliflt-.-. 

T.  ( "..   Ma  jor,  Onion  Forces. 
Villiers,  .1.  de,  3rd  S.A.   [nfantry. 
Waterson,   IK.  Witwatersrand  Rifles. 

R.  F.  -I  .  (apt..  171st  Co.,  Royal  Engineers. 
Weinbren,    M..   S.A.,   Motor  Cycling  Corps. 
White,  .1.   K..  Witwatersrand  Rifles. 
Williams,  G.  W  .  Major,  Royal  Engineers.     Awarded 

h. so.      and      M.C.        Twice      mentioned      in 

despatches. 
Winters.  R.,   Reavj    Artillery  Brigade. 
Wood.  A.  A..  Lieut.,  9th  S.A.   [nfantry. 
Won<|.  s  .  Botha's  Lighi    i  I 
Wraith,  C.  0.,  Lieut.,  182nd  Co.,  Royal   Engineers. 

Mentioned  in  despatches. 
Wright,  L.  A..   Easl  Africa. 
Williamson,    II.    B.,    Lieut.,    6th    Worcester    Regt. 

Awarded  Military  I 

On  service  with  Ministry  of  Munitions,  etc.: — 

A  i  him-.    A.    E. 
Alston.    R.    A 

Cameron,  W.   M 

Cullen,    William. 

Milliken,  A. 

Quinan,  K.  15.     Awarded  Companion  of  Honour. 

Richardson,  A 


Notices  and   Abstracts  of  Articles  and 
Papers. 


CHEMIS1  i. a 

Molybdite.-  '•  Molybdite  (Fe  Os,3MoO  :.  il  0) 
which  commonly  accompanies  molybdenite,  is  not 
amenable  to  concentration  by  notation;  hence  seri- 
ous losses  of  molybdenum  may  occur  when  using 
this  method   of  concentration   with   ores  containing 

molybdite.     The   | ence  of   this   mineral   may   be 

detected  bj  leaching  the  ore  with  a  boiling  10 
solution  of  ammonia,  sodium  carbonate,  or  hydro 
chloric  acid,  The  solution  is  filtered,  after  having 
been  made  ammoniai  il  ii  ■-<•  id  ■-■•  a  used,  t he 
filtrate  acidified  with  hydrochloric  acid,  and 
thiocyanate    added,    followed    by    zinc.      A    bright 

I    colour,    which    is   extracted    when    shaken 

with  ether,  shows  the  presence  of  molybdite,  To 
determine  the  molybdenum  present  in  the  on 
form  5  10  g.  of  finel.*  -round  ore  is  extracted  as 
above,  the  solution,  if  alkaline,  acidified  with 
hydrochlorii  acid,  treated  with  a  little  hydrogen 
peroxid  •.   t  hen    with  of   ammonia,    I 

and    filtered.     The   filtrate  is  acidified   with  hydro 
chloric  acii :  nium  acetate  add<  d, 


and  the  liquid  titrated  with  a  standard  solution  of 
lead    acetate.      A    slight    i  the    acetate    is 

eventually  added  and  the  pre  ipitate  filtered  off, 
ignited,  and  weighed  as  lead  molybdate." — J.  P. 
Bonardi,  Chem.  and  M>t.  Eng.,  1920,  28,  205-^-206. 
—Journ.  *ioc.  Chem.  Ind.,  Sept  30,  p.  630A. 
(A.  W.) 

Separation  oi  Magnesium  from  Sodium  and 
Potassium  Chlorides. — ••The  chlorides  of  mag- 
nesium, sodium,  and  potass  ai  i  dissolved  in  the 
minimum  quantity  of  water  (about  1'5  i-c.  for  I 

in  a  100 — 150  cc.  beaker  flask.  1  drop  of  concen- 
trated hydrochloric  acid  is  added,  and  gradually 
25  it.  of  absolute  alcohol  is  dropped  into  the  middle 
of  the  beaker  while  rotating  ;  the  sodium  and  potas- 
sium chlorides  should  precipitate  in  a  uniform 
granular    condition.        In     a     similar    manner,    while 

rotating  the  beaker  25  cc.  of  ether  (K.s.l 
added.  When  the  precipitate  has  agglomerated 
and  the  supernatant  liquid  is  nearly  clear,  the  mix- 
ture is  filtered  through  a  weighed  Gooch  crucible 
into  a  150  ec.  conical  flask,  using  only  mild  suction 
to  avoid  drying  the  precipitate  too  soon.  The 
beaker  is  washed  with  a  mixture  of  1  pt.  of  alcohol 
and  4  pts.  of  ether  and  the  washings  passed  through 
the  filter.  The  filtrate  is  evaporated  to  dryness  and 
the  residue  treated  with  in  oe.  of  alcohol.  Oti.8 
drop  of  concentrated  hydrochloric  acid  is  added  and 
the  mixture  warmed  until  practically  all  has  dis- 
d.  The  beaker  is  then  rotated,  50  cc.  of  ether 
slowly  added,  and  the  mixture  kept  for  "Jd  min. 
The  precipitate  is  collected  in  the  same  I 
crucible,  washed  as  before,  then  dried,  ignited,  and 
weighed.  The  filtrate  is  e\  iporat  d  to  dryness,  the 
residue  treated  with  5  I'1  CC.  of  hydrochloric  acid 
and  a  little  water,  and  the  magnesium  estimated  in 
the  usual  manner."  S.  PaLKIN,  ./.  Amer.  Chini. 
<■,<■..  1920,  ;.'.  L618  1621.  Journ.  Soc.  Chem.  Ind., 
Sept.  30,  p.  642A.     (A.    W.i 

Magnesia  Mixture.-  "  Magnesia  mixture  for  the 
precipitation  of  phosphoric  acid  if  prepared  without) 
the  addition  of  ammonia  may  be  kept  indefinitely 
in  glass  bottles  without  the  glass  being  attacked. 
The  requisite  quantity  of  ammonia  is  added 
the  phosphate  solution  has  been  treated  with  a 
slight  excess  of  the  reagent."  0.  Ki  mm.  Chem.- 
'/.hi..  1920,  ',',.  586.  Journ.  Soc.  Chem.  Ind.,  Sept. 
30,  p.  641A.     (A.   W 


METALLURGY. 

Comparison    oi     Tin     Ddttereni     Methods    oi 
Estimation  oi    Cau  cum.     "  Calcium  was  estimated 

h\     the    following    methods    in    a    specimen    of    ■ 

containing   0*0407%   of   impurit  ca,    iron    and 

alumina  .  the  results  being  expressed  as 

of  CaCO    :     (I)  Precipitation  as  oxalate  and  weigh 

ing  as  carl at.  I       ipitation  a 

bonate  and  weighing  a  such,  100*07%.  (3)  Weigh 
ing  carbon  di<>\ide  liberal  d  by  hydrochloric  acid 
by  absorption  in  potassium  hydroxide  solution. 
100*03  '<■   Precipitation  as  oxalate  and  weighing; 

as  oxide.  '.I'.r.sr,  .  (5)  Precipitation  as  sulphate  and 
weighing    as    Buch,    !  6     Precipitation    as 

oxalate  and  weighing  as  sulphate,  100*39*^11  •  (7) 
Precipitation  as  oxalate  and  titration  with  perman- 
ganati  P  tation  as  oxal  its   from 

fitly  acid  solution,  9  9     Weighing  by 

difference  carhon   dioxide  liberated   by  hydrochloric 

in  a  <  leissler  apparat  D 

position    by    excess    01    standard    sulphuric    acid    and 
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United  States  Rubber  Co.,  (s.a.)l*i. 

late 

India  Rubber  Products  Co.,  (S.  A.)  Ltd. 

JOHANNESBURG  CAPE  TOWN  DURBAN 

Direct    South  African   Branch  of 

UNITED   STATES    RUBBER  COMPANY 

The     largest   Manufacturers  of 
Rubber    Goods    in    the    world. 

RAINBOW  BELTING: 

The  "Besi  Belt  for  Pump  Drives.  Neither  Beat  nor 
Cold  affect  it.  [m  pervious  t<>  moisture.  Everj  I  *  •  - 1 1 
is  guaranteed  to  give  satisfaction. 

SUCTION   HOSE: 

Constructed  with  an  -m.  Red  Rubber  Tube  specially 
compounded    to    resist    the    abrasive    action    oi 

OCEANA   PUMP   PACKING: 

Made  up  of  layers  of  the  finest  grade  special  sheeting, 
held  together  by   the   best  white    friction    that 

can.  be  compounded,   and  is   not   to  be  compared   with 
the    ordinary    grade   White    Hydraulic     Packing,    is    it 
the   finest  quality  <>f  this  class  of  material  obtainable. 

Tank  Door    Rings  and  Washers    in  all  sizes. 

OLD  STANDARD  BANK  BUILDINGS. 
COMMISSIONER  STREET 

(Opposite  Exploration  Buildings) 
'Phone  4201,2.  Bo*  **4R         I 

JOHANNESBURG. 
CAPETOWN                                                                                DURBAN:  | 
* 
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DUNSWART  IRON  &  STEEL 
WORKS.  LTD. 


MANUFACTURERS    OF 


FLAT,     ROUND     &     SQUARE     BARS 
(IRON  AND  MILD  STEEL),    ANGLES, 

Etc. 


Johannesburg  Offices     SOUTHERN   LIFE  BUILDINGS,  MAIN  STREET, 
P.O  Box  3921.  Telephone  1924. 


B.  Owen  Jones,  Ltd. 

1,  Southern  Life  Buildings,  Johannesburg. 

Telephone  2274,  Central.  Box  2933,  Johannesburg. 

Also  at  BOKSBURG,  BENONI,  BRAKPAN,   etc 

DIRECT     IMPORTERS    OF 

Mining  and  Assay  Chemicals,  Hospital  and  First-Aid  Requisites,  etc. 
Registered  Trade  Mark  "SIGNET  BRAND." 

Ensures    QUALITY    at    Moderate    Prices. 

"  Signet''   Flux  consists  of  98  per  cent.  CaF...        The  Purest  Fluorspar  ever 
put  on  the  Market.        A  South  African  Production  of  Real  Merit. 

Sole  Agents  for  South  Africa  of  THE  BRITISH  DRUG  HOUSES,  LIMITED. 

ANALYTICAL    REAGENTS,  ACIDS,  etc. 


Winn  writing  or  talking  >>>  Advertisers,  kindly  tuintion  thit  Journal, 
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if  it,  .  U 


■   I 
J.    Phm 

I,   1920    p.  585.4  \     \\ 

IN  I     \ 

method    ft  i  mathm    oi 

solution*    (J  ,    1918,    5I7A  on    the    d 

■  II  im parted   t<i  a  i  \  anide  solul  ton 
addition   of   either   methyl   orange,   acid,   and    i 
Bium    chnnnate,  i    and 

l 
lo  the  shadi  liy 

■111  .Mil    a     I 

vi  n ting 

ibtainetl   i 

I  OW  til 

■ 
by   the   add  I  letermiii 

b)    this  modified   method   i  idi    t<>   1    m 

■    i  pei   litre. "      K.  M 
•.,    I"  l  IG      •/•     ■ 

31,    I"-",   n     '7  1  \         I      \ 


MISCELLANEOI  - 

oil       ,111(1 

that     in    those    formations    in 

irganic   matter   genetically 
nother  .siilj.st.uirr    for   the   oil,   which 

mi    its    111 

linn   il     beneath     imp  '.rata. 

and 
ily    searched    for   be- 

principal  matei  ials   fn  m   which 

umstantial 

mditions  actually    pi  n   cer- 

lil    fields  uboii 

-  mattei    n  ed   i  impose   hut  a   verj    small 

■  1   mother   formation,   and 

:    the  mother   foi  m  ttion   is 
not    indispensable,     hi    general,    hov 
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In  previous  discussions  oi  ;i.'-  features  common 
to  the  genesis  of  coal  and  of  oil,  the  writer  has 
insistently  pointed  out  that  the  evolution  of  each 
is  brought  about  through  coma  •    of  dyna 

mic  forces — mainly  horizontal  stresses— acting  on 
loaded  trata  and  causing  the  progressive  devola- 
ii  of  tin-  organic  debris  and  residual  pro- 
buried  in  the  sedimentary  deposits.  Both 
rid  oil  are  products  of  alteration,  by  geologic 
processes,  of  organic  matter  not  onlj  similar,  hut, 
at  least,  in  part,  identical  in  composition.  Coal 
consists  of  the  mass  oi  stratum  of  relatively  pure 
organic  debris,  including  the  residua]  solid  1 
carbons  left  in  the  process  oi  transformation  from 
peat,  or  its  genetic  equivalent  (deposited  under 
different  conditions),  bo  graphite.  Oil,  on  the 
other  hand,  is  a  volatile  product  of  this  natural 
"  distillation"  by  the  same  agencies,  of  the  organic 
debris    and  buried     in     the    sedimentary 

deposits. 

Experimental  evidence  strongly,  but  not  con- 
clusively   supporting    the    pressure    theory    oi    the 

origin   of   oil    lias    recentl)    been    adduced    by 

W.   McCoy,  geologist  of  the  Empire  Gas  and   furl 

Co.      Bj    means    of    pressure    on    the    ends   of    a    cylin- 
e    enclosed     in     a     tube,    the     walls    of 

which   were  thinner  in  the  central  /one  than  at  the 
ao  as  to  allow  bulging,  .Mr.   McCoy  was  able 

t,,     induce     flowage    in     the    oil     shale,     and.     without 

rig  an  appreciable  amount  of  heat,  developed 
small  globules  of  oil  in  the  shale  which  were  visible 
with    a    hand     lens       The    material     used    in    the    ex- 

perim  typical  nil  shale,  capable  of  yielding 

25    gal.     (94ol;'    of    oil    to    the    ton,    and    ha. 
crushing    strength    of    about    3,0001b.    per    sq.     in. 
(21]    kg,    per   sq.    cm.).     No   oil    could    be    removed 
by  solvents  prioi   to  tl  ment. 

It    appeal  kt,    '■»    regions    when 

thrusts  have  been  sufficient  to  cause  well  loaded 
Btral  m    anticlim  »    have    b 

enough  to  cause  t  hi  <<  of  petr 

Contrar)     to    the     views    of     most    geologi 
chemists,    it    would    appear    that     the    heavy    0 
bo-  kling  i  i    undul  il 

are  ,!,,  m  .,  produ<  t-  -I'  oil  generation,  while  the 
light  oil  .  oct  urring  in  the  regions  of  great  r 
thrust,    aie   the   moie    refined    products. 

(in    tin-    ..tie,     I,. ,,id.    it    would    appeal 
that,  in  general,  "d  either  i  ent  or  is  not 

riea  of  Bedimentarj  formations 
that  have  been  thrust  sufficiently  to  cause  soms 
bucking  or  undulation  under  favourable  conditions, 
with    tie  b    amounl    of    loading.        If    i 

sufficiently  loaded,  they  are  likel)  to  remain  uncon- 
solidated  though   they   may   have  been   folded. 

In  tic  genesis  "t  an  ml  pool  nut  only  is  the 
organic  debris  altered  and  devolatilized,  with  the 
generation  of  petroleum  and  natural  gases,  as  the 
result  of  dynamii  thrust  stresses  attending  dia 
iphic  movements,  bul  the  migration  and  >r^rc 
gation  of  these  hydrocarbons,  disseminated  in  their 
place  of  origin  in  the  mother  rock,  are  promoted, 
if  not  caused,  bj  the  molecular  rearrangement  and 
th«'   movement    of    rock    grains   consequent    t..   1 1 

stresses.       Most.      DJ       far.      of      the     nil      anil      gas     is 

generated  under  the  influence  of  differential 
stresses  in  "  impen  i-uis "  beds,  the  larger  part 
being  formed   in  the  midst    of  typicallj    impervious 


ts,  mainly  organic  muds,  carbonaceous  i 
lined  shales,  and  dense  organic  strata,  such 
as  oil  shales,  than  which  few  unaltered  sediments 
can  be  more  impervious.  The  molecular  displace- 
ment and  the  readjustments  of  the  particles  of  the 
rock  are  essential  to  the  migration  of  the  newly 
formed  oil  and  gas.  and  of  the  water,  in  the  direc- 
tions of  least  resistance,  which,  other  things  being 
equal,  will  be  toward  those  beds,  or 
beds,    most    resistant    to    p  id    within    the 

pore  spaces  of  which  the  pi  11  be  relatively 

less. 

It  would  appear,  that  during  a  period  of 
diastrophic  stresses,  the  conditions  have  repeatedly 
been  favourable  for  the  evolution  of  the  oil,  the 
displacement  and  rearrangement  i  f  t!. 
particles  and  rock  grains,  the  cum  denl  rapture, 
enlargement,  de< 

spaces  and  capillaries,  the  development  of 
of  varying  pressure,  the  overcoming  of  f  i i 
and  the  disorganization  of  capillary  resistance  In 
short,  the  conditions  must  have  been  mosl  favour- 
able (a)  for  squeezing  oil,  gas,  and  water-  out  of 
their  impervious  Bource,  through  the  intervening, 
impermeable,  organic  and  argillaceous  deposits, 
into  the  less  compressed  regions  of  the  Bandy  rocks, 
sandstones,    and    porous  (6)    for    their 

migration   in   spite   of   capillar)    resistance 
i.  r    their    >-\   it  ual    esi  tpe    into    the    mi 
coarse-grained    reservoir    available,    where,    under    a 
relative   stability  of  the    rock   material. 
and    gravitation     may     be    assumed     to     have     taken 
place,    subject    to    the    effect    of    capillary    tension. 
David    White,    I    S     Geological    Survey,    Mining 
and   Metallurgy,    February,    1920,    So     158,    Section 
21.     (C   J.   G.) 

Deep    Le>  ei     Ventilation     Ei  1 1  ■  i  -    oi     Atmos 
sfherii    Pressure.     "If  divers  went  to  one  atmos 
tra   no  pals)  occurred.     They  had  to  go  to 

two  or  three  atmosphere-  and  be  a  considerable 
time   exposed    to    it.   and    then    they    got    the   nitl 

bubbling   off.     Coming    up    rapid!)    from    7,000    n 

there  was  no  danger  whatevei  of  nitrogen  bubbles 
coming   off. 

"The  excessive  spitting  of  miners  coming  up  to 
the  surface   which    Mi.    Holman   had    referred   to 
which  he   (Mi.    Holman)    had  suggested   was  due  bo 
nitrogen   bubbles  ben,  i    from  the  lunf 

sues — was   new    to   him,    but    he   should    have   tl ght 

it    was    ver)    In  ■ .iated     with     the 

change  of  humidit)  and  temperature  which  the  men 
were  subjected  to  in  coming  up  from  the  deep  work- 
ings where  the  air  perhaps  was  at  v  rated, 
to  the  top  where  it  was  perhaps  at  60  and  only 
half  saturated.  That  meant  a  tremendous  change 
on  the  mucous  membrane,  which  had  to  warm  up 
to    almost     bod)     temperature    and     saturate    at     that 

temperature  all  the  air  breathed.  Enough  blood 
had  to  How  through  the  membrane  to  warm  the  air 
and  enough  scietion  produced  to  saturate  it.  and 
the  sudden  ami  unnatural  strain  on  the  membrane 
when   people  came  from   hot   rooms  to  cold   air  out 

of     doors     was.     he     believed,     i  lie     of     the     <    in-,  -     of 

the  colds   Frequently  contracted.      People   who  lived 
out  oi  doors   were  exceptional!)    tree   fro.n   told 
Dr.   Leon  Aim   Hill,  liufl.   In.*t.  .1/    tnnl  .!/..  April, 

1921.  p.  10.     III.  .1.   I 
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